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OF 

THE  INCOEPORATED  ASSOCIATION  OF  MUNICIPAL 
AND  COUNTY  ENGINEERS. 


1.  The  name  of  the  Association  is  "The  Incorporated 
Association  of  Municipal  and  County  Engineers/' 

2.  The  Registered  Office  of  the  Association  will  be  situated 
in  England. 

3.  The  objects  for  which  the  Association  is  established  are : 

(a)  The  promotion  of  the  science  and  practice  of  engineering 

applied  to  the  health  and  improvement  of  counties  and 
towns,  and  rural  districts. 

(b)  The  promotion   of    the  professional    interests,  rights, 

powers,  and  privileges  of  county,  urban  and  rural 
engineers,  the  improvement  of  their  professional 
status,  and  the  extension  and  interchange  of  pro- 
fessional knowledge  and  practice. 

(c)  The  acceptance  of  any  gift,  endowment  or  bequest,  made 

to  the  Association,  and  the  carrying  out  of  any  trusts 
attached  to  any  such  gift,  endowment,  or  bequest. 
(rf)  The  examination  of  persons  in  engineering,  surveying, 
building  construction,  sanitary  science  and  works,  and 
in  local  government,  municipal  and  sanitary  law ;  and 
the  granting  of  certificates  of  having  passed  the 
examination  in  the  above  subjects  to  candidates. 
Provided  that  no  such  certificate  be  granted  without 
a  note  on  it  stating  that  "  This  Certificate  shows  the 
result  of  an  Examination  held  on  behalf  of  the 
Association,  and  is  not  to  be  deemed  a  qualification 
to  discharge  the  duties  of  any  office  or  appointment." 
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VI  MEMORANDUM   OF  ASSOCIATION. 

(e)  The  constitution  of  two  classes  of  members,  viz.  Members 
and  Graduates ;  and,  when  thought  proper,  the  election 
of  persons  distinguished  in  connection  with  Muni- 
cipal Engineering  or  in  Sanitary  Science,  as  Honorary 
Members. 

(/)  Subject  to  the  provisions  of  the  21st  section  of  The 
Companies  Act  of  1862,  the  acquisition  and  disposal 
of  lands  and  property  for  the  objects  aforesaid. 

(f/)  The  doing  all  such  lawful  things  as  are  incidental  or 
conducive  to  the  attainment  of  the  above  objects. 

4.  The  income  and  property  of  the  Association,  whencesoever 
derived,  shall  be  applied  solely  towards  the  promotion  of  the 
objects  of  the  Association  as  set  forth  in  this  Memorandum  of 
Association ;  and  no  portion  thereof  shall  be  paid  or  transferred, 
directly  or  indirectly,  by  way  of  dividend,  bonus,  or  othOTwise 
howsoevei-,  by  way  of  profit  to  the  Members  of  the  Association. 
Provided  that  nothing  herein  shall  prevent  the  jmyment  in  good 
faith,  of  remuneration  to  any  oflBcers  or  servants  of  the  Associa- 
tion, or  to  any  Member  of  the  Association,  or  other  person,  in 
return  for  any  services  actually  rendered  to  the  Association. 

5.  The  fourth  paragraph  of  this  Memorandum  is  a  condition 
on  which  a  Licence  is  granted  by  the  Board  of  Trade  to  the 
Association,  in  pursuance  of  section  23  of  the  Companies  Act, 
1867. 

6.  If  any  Member  of  the  Association  pays  or  receives  any 
dividend,  bonus,  or  other  profit,  in  contravention  of  the  terms  of 
the  fourth  paragraph  of  this  Memorandum,  his  liability  shall  be 
unlimited. 

7.  Every  Member  of  the  Association  undertakes  to  con- 
tribute to  the  Assets  of  the  Association,  in  the  event  of  the 
same  being  wound  up  during  the  time  that  he  is  a  Member,  or 
within  one  year  afterwards,  for  payment  of  the  debts  and 
liabilities  of  the  Association  contracted  before  the  time  at  which 
he  ceases  to  be  a  Member,  and  of  the  costs,  charges,  and 
expenses  of  winding  up  the  same,  and  for  the  adjustment  of  the 
rights  of  the  contributories  amongst  themselves,  such  amount 
as  may  be  required,  not  exceeding  one  pound,  or  in  case  of  his 
liability  becoming  unlimited,  such  other  amount  as  may  be 
required  in  pursuance  of  the  last  preceding  paragraph  of  this 
Memorandum. 

8.  If  upon  the  winding  up  or  dissolution  of  the  Association 
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there  remains  after  the  satisfaction  of  all  its  debts  and  liabili- 
ties, any  property  whatsoever,  the  same  shall  not  be  paid  to  or 
distributed  among  the  Members  of  the  Association,  but  shall  be 
given  or  transferred  to  some  other  institution  or  institutions 
having  objects  similar  to  the  objects  of  the  Association,  to  be 
determined  by  the  Members  of  the  Association  at  or  before  the 
time  of  dissolution,  or  in  default  thereof  by  such  Judge  of  the 
High  Court  of  Justice  as  may  have  or  acquire  jurisdiction  in 
the  matter. 

9.  True  accounts  shall  be  kept  of  the  sums  of  money 
received  and  expended  by  the  Association  and  the  matter  in 
respect  of  which  such  receipt  and  expenditure  takes  place,  and 
of  the  property,  credits  and  liabilities  of  the  Association ;  and, 
subject  to  any  reasonable  restrictions  as  to  the  time  and  manner 
of  inspecting  the  same  that  may  be  imposed  in  accordance  with 
the  r^ulations  of  the  Association  for  the  time  being,  shall  be 
open  to  the  inspection  of  the  Members.  Once  at  least  in  every 
year  the  accounts  of  the  Association  shall  be  examined,  and  the 
correctness  of  the  Balance  Sheet  ascertained,  by  one  or  more 
properly  qualified  Auditor  or  Auditors. 

We,  the  several  persons  whose  names  are  subscribed,  are 
desirous  of  beiog  formed  into  an  Association  in  pursuance  of 
this  Memorandum  of  Association. 


Names,  Addresses,  and  Desobiptions  of  Subsobibebs. 


H.  Pebot  fiouLNOis,  M.In8t.G.E.,  City  Engineer,  Liverpool. 

E.  Fbttohard,  M.In0t.C.B.,  Birmingham. 

E.  R.  S.  EscoTT,  M.Inst.G.E.,  Borough  Surveyor,  Halifax. 

T.  De  Coubot  Meade,  A.M.Inst.O.E.,  Surveyor  to  the  Local  Board,  Hornsey. 

W.  Sakto  Cbikp,  A.M.In8t.C.E.,  District  Engineer,  London  County  Council. 

A.  W.  Pabbt,  A.MJnst.C.E.,  Borough  Surveyor,  Beading. 

T.  Waikeb,  A.M.InstC.E.,  Borough  Surveyor,  Croydon. 

Dated  the  13th  day  of  September,  1890. 

Witness  to  the  above  signatures, 

Thomas  Cole,  A.M.In8tC.E., 

Secretary. 

11,  Viotoria  Street, 

London,  S.W 
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THE  INCOKPOMTED  ASSOCIATION  OF  MUNICIPAL 
AND  COUNTY  ENGINEERS. 

INTBODUCTION. 

WHEBEAS  an  ABSociation  called  the  "  Association  of  Muni- 
cipal and  Sanitary  Engineers  and  Surveyors"  (hereinafter 
referred  to  as  the  "  existing  Association  "),  has  long  existed  for 
objects  similar  in  many  respects  to  the  objects  expressed  in  the 
Memorandiim  of  the  Association  to  which  these  Articles  apply 
(hereinafter  called  "  the  Association  "),  and  the  existing  Associa- 
tion consists  of  Members,  Qraduates,  and  Honorary  Members, 
and  is  possessed  of  Books,  Drawings,  and  Property  used  for  the 
objects  aforesaid ; 

AND  WHEREAS  the  Association  is  formed  for  furthering 
and  extending  the  objects  of  the  existing  Association,  by  a 
registered  Association,  under  the  Companies  Acts,  1862  to 
1866 ;  and  terms  used  in  these  Articles  are  intended  to  have 
the  same  respective  meanings  as  they  have  when  used  in  those 
Acts,  and  words  implying  the  singular  number  are  intended  to 
include  the  plural  number,  and  viee  versa. 

Now,  therefore,  it  is  hereby  agreed  as  follows : — 

Constitution. 

1.  EoT  the  pnipoee  of  registration,  the  number  of  Members 
of  the  Association  is  declared  to  be  five  hundred,  but  the 
Cooncil  may  at  any  time  register  an  increase  of  Members  as 
occasion  shall  require. 
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Membebs. 


2.  The  subscribers  of  the  Memorandum  of  Assooiation,  and 
such  other  persons  as  shall  be  admitted  in  accordance  with 
these  Articles,  and  none  others,  shall  be  Members  of  the  Asso- 
ciation, and  be  entered  on  the  Begister  as  such. 

3.  Any  person  may  become  a  Member  of  the  Association 
who,  being  a  Member  of  the  existing  Association,  shall  agree 
to  transfer  his  Membership  of  the  existing  Association,  and  all 
rights  and  obligations  incidental  thereto,  to  the  Association, 
and  to  be  registered  as  a  Member  of  the  Association  accordingly. 

4.  Any  person  may  become  a  Member  of  the  Association 
who  shall  be  qualified  and  elected,  as  hereinafter  mentioned, 
and  shall  agree  to  become  such  Member,  and  shall  pay  the 
entrance  fee  and  first  subscription  accordingly. 

5.  The  rights  and  privileges  of  every  member  of  the 
Association  shall  be  personal  to  himself,  and  shall  not  be 
transferable  or  transmissible  by  his  own  act  or  by  operation 
of  law. 

Qualification  and  Election  of  Membebs. 

6.  The  qualification  of  Members  shall  be  prescribed  by 
the  Bye-laws  from  time  to  time  in  force,  as  provided  by  the 
Articles. 

7.  The  election  of  Members  shall  be  conducted  as  prescribed 
by  the  Bye-laws  from  time  to  time  in  force,  as  provided  by 
the  Articles. 

Associate  Membebs,  Associates,  Gbaduates,  and 
HoNOBABT  Membebs. 

8.  Any  person  may  become  an  Honorary  Member  or 
Graduate  of  the  Association  who,  being  already  an  Honorary 
Member  or  Graduate  of  the  existing  Association,  shall  agree  to 
transfer  his  interest  in  the  existing  Association,  and  all  rights 
and  obligations  incidental  thereto,  to  the  Association. 

9.  The  Association  may  admit  such  other  persons  as  may 
be  hereafter  qualified  and  elected  in  that  behalf  as  Associate 
Members,  Associates,  Graduates,  and  Honorary  Members  re- 
spectively of  the  Association,  and  may  confer  upon  them  such 
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privileges  as  shall  be  prescribed  by  the  Bye-laws  from  time  to 
time  in  force,  as  provided  by  the  ^ticles. 

10.  The  qualification  and  mode  of  election  of  Associate 
Members,  Associates,  Graduates,  and  Honorary  Members  shall 
be  prescribed  by  the  Bye-laws  from  time  to  time  in  force,  as 
provided  by  the  Articles. 

10a.  Except  for  the  purposes  of  Article  25,  an  Associate 
Member  shall  be  deemed  to  be  a  Member  within  the  meaning 
of  these  Articles,  but  no  Associate,  Graduate,  or  Honorary 
Member  shall  be  deemed  to  be  a  Member  within  the  meaning 
of  these  Articles. 

Enteange  Fees  and  Subscriptions. 

11.  The  Entrance  Fees  and  Subscriptions  of  Members, 
Associate  Members,  Associates,  and  Graduates  shall  be  pre- 
scribed by  the  Bye-laws  from  time  to  time  in  force,  as  provided 
by  the  Articles ;  and  the  form  of  request  for  admission  to  the 
class  of  Members,  Associate  Members,  Associates,  or  Graduates 
shall  contain  a  reference  to  such  Subscriptions.  Provided  that 
no  Entrance  Fee  shall  be  payable  by  a  Member  or  Graduate  of 
the  existing  Association. 

Expulsion. 

12.  If  any  Member,  Associate  Member,  Associate,  or 
Graduate  shall  leave  his  subscription  in  arrear  for  two  years, 
and  shall  fail  to  pay  such  arrears  within  three  months  after  a 
written  application  has  been  sent  to  him  by  the  Secretary,  his 
name  may  be  struck  off  the  list  of  Members,  Associate 
Members,  Associates,  or  Graduates,  as  the  case  may  be,  by  the 
Council  at  any  time  afterwards,  and  he  shall  thereupon  cease  to 
have  any  rights  as  a  Member,  Associate  Member,  Associate,  or 
Graduate,  but  he  shall  nevertheless  continue  liable  to  pay  the 
anrears  of  subscription  due  at  the  time  of  his  name  being  so 
struck  off: 

Provided  always  that  this  regulation  shall  not  be  construed 
to  compel  the  Council  to  remove  any  name  if  they  shall  be 
satisfied  the  same  may  be  retained. 

13.  The  Council  may  refuse  to  continue  to  receive  the  sub- 
scriptions of  any  person  who  shall  have  wilfuUy  aoted  in 
contravention  of  the  lawful  regulations  of  the  Association,  or 
who  shall  in  the  opinion  of  the  Council  have  been  guilty  of 
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such  conduct  as  shall  have  rendered  him  unfit  to  continue  to 
belong  to  the  Association,  and  may  remove  his  name  from  the 
List  of  Members,  Associate  Members,  Associates,  Graduates, 
or  Honorary  Members  (as  the  case  may  be),  and  such  person 
shall  thereupon  cease  to  be  a  Member,  Associate  Member, 
Associate,  Graduate,  or  Honorary  Member  (as  the  case  may  be) 
of  the  Association.  Provided  that  notice  shall  be  given  to  the 
offending  person,  and  opportunity  of  explanation  given  to  him, 
before  his  name  is  removed  from  the  aforesaid  list. 

General  Meetings. 

14.  The  first  General  Meeting  shall  be  held  on  such  day 
within  fouf  months  of  the  Begistration  of  the  Association  as 
the  Council  shall  determine.  Subsequent  Meetings  shall  con- 
sist of  the  Annual  General  Meeting  and  Special  Meetings  as 
hereinafter  defined. 

15.  The  Annual  General  Meeting  shall  take  place  in  June  or 
July  of  every  year,  at  such  place  as  the  Council  shall  determine. 

16.  A  Special  Meeting  may  be  convened  at  any  time  by  the 
Council,  and  shall  be  convened  by  the  Secretary  whenever  a 
requisition  signed  by  twenty  Members  of  the  Association, 
specifying  the  object  of  the  Meeting,  is  left  with  the  Secretary. 

If  for  fourteen  days  after  the  delivery  of  such  requisition  a 
Meeting  be  not  convened  in  accordance  therewith,  the  Eequisi- 
tionists  or  any  twenty  Members  of  the  Association  may  convene 
a  Special  Meeting  in  accordance  with  the  requisition.  All  Special 
Meetings  shall,  unless  otherwise  determined  by  the  Council,  be 
held  in  London. 

17.  At  least  seven  clear  days'  notice  of  every  Meeting, 
specifying  generally  the  nature  of  any  special  business  to  be 
transacted  at  any  Meeting,  shall  be  given  to  every  Member  of 
the  Association,  and  no  other  special  business  shall  be  transacted 
at  such  Meeting ;  but  the  non-receipt  of  such  notice  shall  not 
invalidate  the  proceedings  of  such  Meeting.  No  notice  of  the 
business  to  be  transacted  (other  than  such  Ballot  Lists  as  may 
be  requisite  in  case  of  Elections)  shall  be  required  in  the 
absence  of  special  business. 

18.  Special  business  shall  include  all  business  for  transaction 
at  a  Special  Meeting,  and  all  business  for  transaction  at  every 
other  Meeting  with  the  exception  of  the  reading  and  confirma- 
tion of  the  Minutes  of  the  previous  Meeting,  the  election  of 
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Members,  Asaooiate  Members,  Associates,  and  Graduates,  and 
the  reading  and  discussion  of  communications  as  prescribed  by 
the  Bye-laws,  or  any  r^ulations  of  the  Council  made  in 
accordance  with  the  Bye-laws. 

Peocebdings  at  General  Meetings. 

19.  Thirty  Members  shall  constitute  a  Quorum  for  the 
purpose  of  a  Meeting  of  the  Association. 

20.  If  within  thirty  minutes  after  the  time  fixed  for  holding 
the  Meeting,  a  Quorum  is  not  present,  no  Meeting  shall  be  held, 
and  all  matters  which  might,  if  a  Quorum  had  been  present, 
have  been  done  at  a  Meeting  (other  than  a  special  Meeting)  so 
dissolved,  may  forthwith  be  done  on  behalf  of  the  Meeting  by 
the  Council. 

21.  The  President  shall  be  Chairman  at  every  Meeting,  and 
in  his  absence  one  of  the  Vice-Presidents ;  and  in  the  absence 
of  all  Vice-Presidents  a  Past-President  or  a  Member  of  the 
Council  shall  take  the  Chair;  and  if  no  Past-President  or 
Member  of  Council  be  present  and  willing  to  take  the  Chair, 
the  Meeting  shall  elect  a  Chairman. 

22.  The  decision  of  a  Meeting  shall  be  ascertained  by  show 
of  hands,  unless,  after  the  show  of  hands,  a  poll  is  forthwith 
demanded,  and  by  a  poll  when  a  poll  is  thus  demanded.  The 
manner  of  taking  a  show  of  hands  or  a  poll  shall  be  in  the 
discretion  of  the  Chairman,  and  an  entry  in  the  Minutes,  signed 
by  the  Chairman,  shall  be  sufficient  evidence  of  the  decision  of 
the  Meeting.  Each  Member  shall  have  one  vote  and  no  more. 
In  case  of  equality  of  votes  the  Chairman  shall  have  a  second 
or  casting  vote,  provided  that  this  Article  shall  not  interfere 
with  the  provisions  of  the  Bye-laws  as  to  election  by  ballot. 

23.  The  acceptance  or  rejection  of  votes  by  the  Chairman 
shall  be  conclusive  for  the  purpose  of  the  decision  of  the  matter 
in  respect  of  which  the  votes  are  tendered,  provided  that  the 
Chairman  may  review  his  decision  at  the  same  Meeting  if  any 
error  be  then  pointed  out  to  him. 

Bye-laws. 

24.  The  Bye-laws  set  forth  in  the  Schedule  to  these  Articles, 
and  such  altered  and  additional  13ye-law8  as  shall  be  added  or 
substituted  as  hereinafter  mentioned,  shall  regulate  all  matters 
by  the  Articles  left  to  be  prescribed  by  the  Bye-laws,  and  all 
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matters  which,  conBistently  with  the  Articles,  shall  be  made 
the  subject  of  Bye-laws.  Alterations  in,  and  additions  to,  the 
Bye-laws,  may  be  made  only  by  resolution  of  the  Members  at 
an  Annual  General  Meeting,  on  the  recommendation  of  the 
Council,  or  after  notice  of  motion  for  such  purpose,  and  the 
general  tenor  of  the  proposed  resolution  thereon  has  been  sent 
to  the  Secretary  on  or  before  the  1st  of  May  preceding  the  date 
of  the  Annual  General  Meeting,  and  such  recommendation  or 
notice  of  motion  and  resolution  shall  be  printed  in  the  Agenda 
for  the  ensuing  Annual  General  Meeting : 

Provided  that  no  regulation  shall  be  made  or  altered  by  a 
Bye-law  which,  if  any,  could  only  be  legally  imposed  by  Article 
of  Association,  or  added  or  altered  by  a  Special  Besolution. 

Council. 

25.  The  aflfairs  of  the  Association  shall  be  governed  by  a 
Council  who  shall  be  chosen  from  the  Members  only,  and  shall 
consist  of  one  President,  three  Vice-Presidents,  fifteen  Ordinary 
Members  of  Council,  Honorary  Secretary,  Honorary  Treasurer, 
six  Past-Presidents,  and  the  District  Honorary  Secretaries  for 
the  time  being. 

26.  The  President,  Vice-Presidents,  Ordinary  Members  of  the 
Council  and  one  Past-President  who  is  an  elective  Member  of 
Council,  shall  retire  at  each  Annual  Greneral  Meeting,  but  shall 
be  eligible  for  re-election. 

27.  The  election  of  a  President,  Vice-Presidents,  and  Members 
of  the  Council,  including  Past-Presidents  who  are  elective 
Members  thereof,  shall  be  conducted  in  such  manner  as  shall 
be  prescribed  by  the  Bye-laws  from  time  to  time  in  force. 

28.  The  Council  may  supply  any  casual  vacancy  in  the 
Coimcil  (including  any  casual  vacancy  in  the  oflSce  of  lYesident) 
which  shall  occur  between  one  Annual  General  Meeting  and 
another,  and  the  President  or  Members  of  the  Council  so 
appointed  by  the  Council  shall  retire  at  the  succeeding  Annual 
General  Meeting.  Vacancies  not  filled  up  at  any  such  Meeting 
shall  be  deemed  to  be  casual  vacancies  within  the  meaning  of 
this  Article. 

Officers. 

29.  The  Secretary,  Officers,  and  Servants  of  the  Association 
shall  be  appointed  and  removed  in  the  manner  i»:escribed  by  the 
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Bye-lawB  from  time  to  time  in  force,  as  provided  by  the  Articles. 
Subject  to  the  express  provisions  of  the  Bye-laws,  the  Secretary, 
Officers,  and  Servants  of  the  Association  shall  be  appointed  and 
removed  by  the  Council. 

30.  The  powers  and  duties  of  the  Secretary  and  Officers  of 
the  Association  shall  (subject  to  any  express  provision  in  the 
Bye-laws)  be  determined  by  the  Council. 

•  Powers  and  Procedure  of  Council. 

31.  The  Council  may  regulate  their  own  procedure,  and 
del^ate  any  of  their  powers  and  discretion  to  any  one  or  more 
of  their  body,  and  may  determine  their  own  quorum.  If  no 
other  number  is  prescribed,  three  Members  of  Council  shall  form 
a  quorum. 

32.  The  property  of  the  existing  Association  shall  be  acquired 
by  the  Association,  and  the  Council  shall  manage  and  administer 
the  property,  proceedings  and  afl&irs  of  the  Association,  in 
accordance  with  the  Bye-laws  from  time  to  time  in  force. 

33.  The  Council  may  from  time  to  time  invest,  in  the  name 
of  the  Association,  any  moneys  not  immediately  required  for 
the  purposes  of  the  Association,  in  Stocks,  Funds,  or  Securities 
in  which  Trustees  are  by  law  for  the  time  being  authorised  to 
invest. 

34.  No  act  done  by  the  Council,  which  shall  receive  the 
express  or  implied  sanction  of  the  Members  of  the  Association 
in  General  Meeting,  shall  be  afterwards  impeached  by  any 
Member  of  the  Association  on  any  ground  whatsoever,  but  shall 
be  deemed  to  be  an  act  of  the  Association. 

District  Committees. 

35.  District  Committees  of  the  Association  may  be  formed, 
and  District  Secretaries  appointed,  in  accordance  with  the  Bye- 
laws  for  the  time  being  of  the  Association,  and  there  shall  be 
referred  to  such  Committees  all  such  local  or  other  business  and 
matters  as  the  Bye-laws  for  the  time  being  shall  prescribe,  or  as 
may  be  specially  referred  to  them  or  any  of  them  by  the  Council ; 
but  the  acts  and  Besolutions  of  the  District  Committees  shall 
not  be  binding  upon  the  Association  unless  approved  of  by  the 
Council.  Ten  Members  shall  constitute  a  Quorum  of  a  District 
Committee. 
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Examinations. 

36.  The  Council  may  hold  Examinations  of  persons  in 
Engineering,  Surveying,  Building  Construction,  Sanitary  Science 
and  Works,  and  in  Local  Grovemment,  Municipal,  and  Sanitary 
Law,  in  accordance  with  the  Bye-laws  for  the  time  being  of  the 
Association,  and  they  may  grant  Certificates  of  competency  in 
the  above  subjects  to  Candidates. 

Notices. 

37.  A  notice  may  be  served  by  the  Council  of  the  Associa- 
tion upon  any  Member,  Associate  Member,  Associate,  Graduate, 
or  Honorary  Member,  either  personally  or  by  sending  it  through 
the  post  in  a  prepaid  letter  addressed  to  such  Member,  Associate 
Member,  Associate,  Graduate,  or  Honorary  Member  at  his 
roistered  place  of  abode. 

38.  Any  notice,  if  served  by  post,  shall  be  deemed  to  have 
been  served  at  the  time  when  the  letter  containing  the  same 
would  be  delivered  in  the  ordinary  course  of  the  post,  and  in 
proving  such  service  it  shall  be  sufficient  to  prove  that  the  letter 
containing  the  notice  was  properly  addressed,  and  put  into  the 
post  office. 

39.  No  Member,  Associate  Member,  Associate,  Graduate, 
or  Honorary  Member,  not  having. a  registered  address  within 
the  United  Kingdom,  shall  be  entitled  to  any  notice ;  and  all 
proceedings  may  be  had  and  taken  without  notice  to  such 
Member,  Associate  Member,  Associate,  Graduate,  or  Honorary 
Member  in  the  same  manner  as  if  he  had  had  due  notice. 

KaMSS,  ADDREB8E8  AND  DkBOBIFTIONB  07  SXTBSOBIBBBB. 

H.  Pbbot  Bouurou,  M.Iii8t.G.E.,  City  Engineer,  Liverpool. 

E.  Fbctohabd,  M.InBtO.E.,  Birmingham. 

E.  R.  S.  Esoorr,  M.InBt.G.E.,  Borough  Surveyor,  HaUfax. 

T.  Db  Goubot  Mbadb,  A.M.In8t.G.E.,  Surveyor  to  the  Local  Board,  Honuey. 

W.  Sahto  Gbimp,  A.M.InBi.G.E.,  Distriot  Engineer,  London  Gounty  Gouncil. 

A.  W.  Pabbt,  A.M.Inflt.G.E.,  Borough  Surveyor,  Beading. 

T.  Wa£KBB,  M.InstG.E.,  Borough  Surveyor,  Groydon. 

Dated  the  13th  day  of  September,  1890. 
Witness  to  the  above  signatures, 

Thomas  Gole,  A.M.InBt.G.E., 
Secretary, 
11,  Victoria  Street, 
London,  S.W. 
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SCHEDULE. 


BYE-LAWS. 

Membership. 

1.  Members,  Graduates,  and  Honorary  Members  of  the 
existing  Association  may,  upon  signing  and  forwarding  to  the 
Secretary  a  claim  according  to  Form  F  in  the  Appendix,  become 
Members,  Graduates,  or  Honorary  Members  respectively  of  the 
Association,  without  election  or  payment  of  entrance  fees. 

Members. 

2.  Members  shall  comprise  every  person  who  on  the 
1st  May,  1902,  was  registered  as  a  Member ;  and  every  person 
thereafter  elected  or  transferred  to  the  class  of  Members. 
Every  Candidate  for  election  or  transfer  to  the  class  of  Members 
shall  be  not  less  than  twenty-five  years  of  age,  and  shall  come 
within  the  following  conditions : 

(a)  He  shall  have  undergone  a  recognised  course  of  instruc- 

tion for  a  Civil  Engineer  and  Surveyor,  and  shall 
hold  a  chief  permanent  appointment  as  an  Engineer 
and  Surveyor  under  a  Municipal  Corporation,  County 
Council,  Urban  or  Eural  District  Council,  or  a 
Public  Authority  of  the  like  nature. 

(b)  He  shall  also  have  passed  the  examination  of  the  Incor- 

porated Association  of  Municipal  and  Coimty 
Engineers,  or  he  shall  be  a  Member  or  an  Associate 
Member  of  the  Institution  of  Civil  Engineers,  or 
shall  have  passed  the  examination  for  the  Associate 
Membership  oif  the  Institution  of  Civil  Engineers,  or 
shall  hold  such  a  degree  or  diploma  in  Engineering 
from  an  University  or  other  Educational  Body,  or 
shall  possess  such  other  engineering  qualifications  as, 
in  the  opinion  of  the  Council  of  the  Association,  are 
deemed  equivalent  to  one  of  the  before-mentioned 
qualifications. 
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AssocuTE  Members. 

2a.  Every  Candidate  for  election  to  the  class  of  Associate 
Members  shall  be  not  less  than  twenty-five  years  of  age,  and 
shall  come  within  the  following  conditions : 

(a)  He  shall  have  undergone  a  recognised  course  of  instnic- 

tion  for  a  Civil  Engineer  and  Surveyor,  and  shall 
hold  such  an  engineering  appointment  as  may  be 
approved  by  the  Coimcil  or  an  important  Deputy- 
or  Chief -Assistantship,  under  a  Municipal  Corpora- 
tion, County  Council,  Urban  or  Rural  District 
Council,  or  a  Public  Authority  of  the  like  nature. 

(b)  He  shall  also  have  passed  the  examination  of  the  Incor- 

porated Association  of  Municipal  and  County 
Engineers,  or  he  shall  be  a  Member  or  an  Associate 
Member  of  the  Institution  of  Civil  Engineers,  or 
shall  have  passed  the  examination  for  the  Associate 
Membership  of  the  Institution  of  Civil  Engineers,  or 
shall  hold  such  a  degree  or  diploma  in  Engineering 
from  an  University  or  other  Educational  Body,  or 
shall  possess  such  other  Engineering  qualifications 
as,  in  the  opinion  of  the  Council  of  the  Association, 
are  deemed  equivalent  to  one  of  the  before- 
mentioned  qualifications. 

No  person  shall  be  elected  or  remain  an  Associate  Member 
who  shall  be  qualified  for  election  as  a  Member. 

Associates. 

2b.  Every  Candidate  for  election  to  the  class  of  Associates 
shall  be  not  less  than  twenty-five  years  of  age,  and  shall  come 
within  the  following  conditions  : 

(a)  He  shall  have  undergone  a  recognised  course  of  instruc- 
tion for  a  Civil  Engineer  and  Surveyor,  and  shall 
hold  a  position  as  an  Engineering  Assistant,  or 
Eesident  Engineer  upon  engineering  works  of  magni- 
tude, under  a  Municipal  Corporation,  County  Council, 
Urban  or  Eural  District  Council,  or  a  Public  Authority 
of  the  like  nature. 

(J)  He  shall  also  have  passed  the  examination  of  the 
Incorporated  Association  of  Municipal  and  County 
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Engineers, 'or  he  shall  be  a  Member  or  an  Associate 
Member  of  the  Institution  of  Civil  Engineers,  or 
shall  have  passed  the  examination  for  the  Associate 
Membership  of  the  Institution  of  Civil  Engineers,  or 
shall  hold  such  a  degree  or  diploma  in  Engineering 
from  an  University  or  other  Educational  Body,  or 
shall  possess  such  other  Engineering  qualifications  as, 
in  the  opinion  of  the  Council  of  the  Association,  are 
deemed  equivalent  to  one  of  the  before-mentioned 
qualifications. 
No  person  shall  be  elected  or  remain  an  Associate  who  shall 
be  qualified  for  election  as  a  Member  or  Associate  Member. 

Graduates. 

3.  Every  Candidate  for  election  to  the  class  of  Graduates 
shall  be  not  less  than  twenty-two  years  of  age,  and  shall  have 
passed  the  examination  of  the  Incorporated  Association  of 
Municipal  and  County  Engineers. 

No  person  shall  be  elected  or  remain  a  Graduate  who  shall 
be  qualified  for  election  as  a  Member,  Associate  Member,  or  an 
Associate. 

Honorary  Members. 

4.  The  Council  shall  have  the  power  to  elect  as  Honorary 
Members  gentlemen  of  eminent  scientific  position  or  acquire- 
ments, who  in  their  opinion  are  eligible  for  that  position. 

Members,  Associate  Members,  Associates,  Graduates,  and 
Honorary  Members. 

5.  Members,  Associate  Members,  Associates,  Graduates,  and 
Honorary  Members  shall  be  entitled  to  attend  all  Meetings  of 
the  Association,  to  take  part  in  the  proceedings  thereof,  and  to 
receive  a  copy  of  the  Minutes  of  Proceedings.  No  Associate, 
Graduate,  or  Honorary  Member  shall  be  entitled  to  vote,  and 
no  Associate  Member,  Associate,  Graduate,  or  Honorary  Member 
shall  be  entitled  to  hold  any  oflSce,  or  to  be  a  Member  of  the 
ConnciL 

5a.  Any  Member,  Associate  Member,  or  Associate  ceasing 
to  hold  a  permanent  appointment  or  position  of  the  nature 
described  in  Bye-laws  2,  2a,  and  2b,  as  the  case  may  be,  shall 
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cease  to  belong  to  the  Association,  but  may  be  re-elected 
annually  in  April  by  the  Council.  Provided  that  the  fore- 
going shall  not  apply  to  re-elections  made  by  the  Council  prior 
to  July  1,  1907.  No  Member  so  re-elected  shall  be  a  Member 
of  the  Council  or  hold  any  OflBce  in  the  Association  other  than 
that  of  Hon.  Secretary  or  Hon.  Treasurer. 

Entrance  Fees  and  Subscriptions. 

6.  An  Entrance  Fee  of  £1  lis.  6d.  shall  be  paid  by  each 
Member,  except  Members  of  the  existing  Association,  who  shall 
pay  no  Entrance  Fee.  Each  Member  shall  pay  an  Annual 
Subscription  of  £1  lis.  Gd, 

6a,  An  Entrance  Fee  of  £1  5s.  shall  be  paid  by  each 
Associate  Member,  except  those  holding  the  testamur  of  the 
Association,  who  shall  pay  no  Entrance  Fee.  Each  Associate 
Member  shall  pay  an  Annual  Subscription  of  £1  5s. 

7.  An  Entrance  Fee  of  £1  Is.  shall  be  paid  by  each  Asso- 
ciate, except  those  holding  the  testamur  of  the  Association,  who 
shall  pay  no  Entrance  Fee.  Each  Associate  shall  pay  an 
Annual  Subscription  of  £1  Is. 

Each  Graduate  shall  pay  an  Annual  Subscription  of  15«. 
7a.  No  Entrance  Fee  shall  be  payable  by  any  person  on 
transfer. 

8.  Entrance  Fees  shall  be  paid  within  one  month  after  noti- 
fication of  election  lias  been  given  to  the  persons  from  whom 
they  are  due.  All  Subscriptions  shall  be  payable  in  advance, 
and  shall  become  due  on  the  1st  of  May  in  each  year.  Members, 
Associate  Members,  Associates,  and  Graduates  elected  between 
the  1st  day  of  January  and  the  Ist  day  of  May  next  ensuing, 
shall  pay  the  Entrance  Fees  as  aforesaid,  but  their  first  Sub- 
scription shall  not  become  due  until  the  1st  day  of  May 
following  their  election. 

9.  The  Council  may,  at  their  discretion,  reduce  or  remit  the 
Annual  Subscription,  or  the  Arrears  of  Annual  Subscription,  of 
any  Member  who  shall  have  been  a  Subscribing  Member  of  the 
Association  for  ten  'years,  and  shall  have  become  unable  to 
continue  the  Annual  Subscription  provided  by  these  Bye-laws. 

10.  No  Ballot  List  shall  be  sent  to  any  Member  or  Associate 
Member  who  shall  be  in  arrear  with  his  Subscription  more 
than  twelve  months,  and  no  Minutes  of  Proceedings  shall  be 
sent  to  any  Member,  Associate  Member,  Associate,  or  Graduate 
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flo  in  arrear,  and  no  anch  Member,  Associate  Member,  Associate, 
or  Graduate  shall  be  entitled  to  attend  any  Meeting  of  the 
Association.  Provided  that  this  rule  shall  not  apply  to  any 
Member  whose  Subscriptions  shall  have  been  remitted  by  the 
Council  as  hereinbefore  provided. 


Election  of  Members,  Associate  Members,  Assoclates, 
AND  Graduates. 

11.  A  recommendation  for  admission  according  to  Form  A 
in  the  Appendix,  shall  be  forwarded  to  the  Secretary,  and  by 
him  be  laid  before  the  next  meeting  of  the  Council. 

The  recommendation  must  be  signed  by  not  less  than  five 
Members,  who,  from  personal  knowlec^e  of  such  Candidate, 
shall  certify  that  he  possesses  the  necessary  qualification. 
Candidates  residing  outside  the  United  Kingdom  not  known  by 
five  Members  of  the  Association,  may  be  proposed  by  five 
Corporate  Members  of  the  Institution  of  Civil  Engineers. 

All  elections  of  Members,  Associate  Members,  Associates, 
and  Graduates  of  the  Association  shall  be  made  by  the  Council, 
and  shall  be  decided  by  a  majority  of  votes  of  the  Members  of 
the  Council  present  and  voting. 

12.  When  the  proposed  Candidate  is  elected,  the  Secretary 
shall  give  him  notice  thereof  according  to  Form  C ;  but  his 
name  shall  not  be  added  to  the  List  of  Members,  Associate 
Members,  Associates,  or  Graduates  of  the  Association  until  he 
shall  have  paid  his  Entrance  Fee  and  First  Annual  Subscription 
as  defined  by  these  Bye-laws. 


Transfer  of  Assocute  Members,  Associates,  and 
Graduates. 

13.  A  qualified  Associate  Member,  Associate,  or  Graduate 
desirous  of  becoming  a  Member,  Associate  Member,  or  Associate 
(as  the  case  may  be)  shall  forward  to  the  Secretary  a  recom- 
mendation a<5Cording  to  Form  D  in  the  Appendix,  signed  by  not 
less  than  two  Members,  which  shall  be  laid  before  the  next 
meeting  of  the  Council  for  their  approval.  On  their  approval 
being  given,  the  Secretary  shall  notify  the  same  to  the  Candidate 
accarding  to  Form  E. 
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Election  of  Peesidbnt,  Vice-Presidbnts,  and 
Members  of  Council. 

14.  The  Council  shall  nominate  one  name  for  President, 
three  for  Vice-Presidents,  one  for  Honorary  Secretary,  one  for 
Honorary  Treasurer,  and  eighteen  for  Ordinary  Members  of 
Council.  In  addition  to  these  each  Member  of  the  Association 
shall  be  at  liberty  to  nominate  one  Member  for  the  Council,  but 
in  the  event  of  the  nominations  by  Members  of  the  Association 
exceeding  twelve  the  Council  shall  reduce  them  to  that  number, 
so  as  to  leave  thirty  names  in  all  from  which  to  elect  the  required 
number  of  Ordinary  Members  of  Council.  Should  the  Members 
of  the  Association  not  exercise  their  privilege  of  nominating 
twelve  names,  then  the  Council  may  increase  the  number  of 
their  nominations  for  ordinary  Members  of  Council,  providing 
the  total  nominations  do  not  exceed  thirty  in  all.  Members* 
nominations  must  be  received  by  the  Secretary  not  later  than 
the  Ist  of  February  in  each  year.  The  names  of  those  nominated 
shall  be  printed  on  Ballot  Papers,  one  of  which  shall  be  sent  to 
each  Member  of  the  Association  entitled  thereto  not  less  than 
fourteen  days  previous  to  the  Annual  Meeting.  Each  Member 
receiving  a  Ballot  Paper  shall  be  entitled  to  vote  for  or  erase 
any  of  the  names  thereon  and  to  substitute  others,  subject  in  all 
cases  to  the  limits  of  Clause  25  in  the  Articles  of  Association ; 
such  Ballot  Paper  must  be  returned  to  the  Secretary  and  received 
by  him  not  later  than  seven  days  from  the  date  of  issue.  The 
returned  Ballot  Papers  shall  be  examined  at  the  Offices  of  the 
Association  by  the  President,  Secretaries,  and  the  Scrutineers 
appointed  at  the  previous  Annual  Meeting. 

A  Past-President  shall  be  ex-officio  a  Member  of  the  Council 
during  the  three  years  next  after  the  date  of  his  ceasing  to  be 
President. 

There  shall  also  be  tliree  other  Past-Presidents  elected  by 
ballot  by  the  Council  as  Members  of  Council.  Such  Past- 
Presidents  shall  be  Members  of  Council  for  three  years,  and 
one  shall  retire  each  year.  The  election  of  a  Past-President  to 
fill  the  place  of  the  retiring  Past-President  shall  take  place 
annually  at  the  meeting  of  the  Council  at  which  the  Council 
for  the  ensuing  year  are  to  be  nominated.  At  the  first  election 
one  of  such  Past-Presidents  shall  be  elected  a  Member  of  Council 
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for  one  year  only,  one  for  two  years  only,  and  one  for  three 
years. 

Any  Member  of  the  Association  canvassing  for  votes  for  the 
office  of  Member  of  Council  shall  be  ineligible  for  election. 

Appointment  and  Duties  op  Officebs. 

15.  The  Treasurer  shall  hold  the  uninvested  funds  of  the 
Association,  except  the  moneys  in  the  hands  of  the  Secretary 
for  current  expenses.  He  shall  be  appointed  by  the  Members 
at  a  Greneral  or  Special  Meeting,  and  shall  hold  office  at  the 
pleasure  of  the  Council. 

16.  The  Secretary  and  Assistant-Secretaiy  of  the  Associa- 
tion shall  be  appointed  by  the  Council,  and  shall  be  removable 
by  the  Council  upon  three  months'  notice  from  any  day.  The 
Secretary  or  Assistant-Secretary,  if  desirous  of  resigning  his 
appointment,  shall  give  the  same  notice.  The  remuneration  of 
the  Secretary  and  Assistant-Secretary  shall  from  time  to  time 
l)e  fixed  by  the  Council. 

17.  It  shall  be  the  duty  of  the  Secretary  and  Assistant- 
Secretary  under  the  direction  of  the  Council,  to  conduct  the 
correspondence  of  the  Association;  to  attend  all  General  and 
Special  Meetings  of  the  Association  and  of  the  Council,  and  of 
Committees  (but  not  the  District  Meetings,  unless  required  so 
to  do  by  the  President) :  to  take  minutes  of  the  proceedings  of 
such  meetings ;  to  read  the  minutes  of  the  preceding  meetings, 
and  all  communications  that  they  may  be  ordered  to  read ;  to 
superintend  the  publication  of  such  papers  as  the  Council  may 
direct;  to  direct  the  collection  of  the  subscriptions,  and  the 
preparation  of  the  account  of  expenditure  of  the  funds ;  and 
to  present  all  accounts  to  the  Council  for  inspection  and 
approval,  and  generally  to  do  all  such  other  matters  as  usually 
pertain  to  the  office  of  Secretary,  or  as  may  be  prescribed  by  the 
Council. 

Examinations. 

18.  Two  or  more  examinations  of  Candidates  for  certificates 
of  competency  in  Municipal  Engineering,  Surveying,  Building 
Construction,  Sanitary  Science,  and  Municipal  Law,  shall  be 
held  annually  at  such  places  and  at  such  times  as  the  Council 
shall  appoint. 
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The  Board  of  Examiners  shall  be  not  less  than  twelve  in 
number,  and  shall  be  elected  by  and  be  Members  of  the  Council, 
or  such  other  Members  of  the  Association  as  shall  be  leading 
men  in  their  particular  branch  of  the  engineering  profession. 
Four  or  more  of  such  Board  shall  be  selected  by  the  Council  to 
carry  out  each  examination,  who  as  "  Acting  Examiners,"  shall 
report  to  the  Council  the  names  of  those  Candidates  who  have 
satisfied  them  of  their  proficiency. 

Miscellaneous. 

19.  All  communications  to  the  meetings  shall  be  the 
property  of  the  Association,  and  be  published  only  by  the 
authority  of  the  Council. 

20.  Seven  clear  days'  notice  at  least  shall  be  given  of  every 
meeting  of  the  Council.  Such  notice  shall  specify  generally 
the  business  to  be  transacted  by  the  meeting. 

21.  The  Council  shall  present  the  yearly  accounts  to  the 
members  at  the  Annual  General  Meeting,  after  being  audited 
by  two  auditors,  who  shall  be  appointed  annually  by  the 
Members  at  the  Annual  Greneral  Meeting. 

22.  No  Member,  Associate  Member,  Associate,  or  Graduate 
shall  use  the  initial  letters  of  the  name,  or  any  abbreviation 
of  the  name,  of  the  Association  to  indicate  his  connection 
therewith. 

23.  Notwithstanding  anything  contained  in  these  Bye-laws, 
persons  who  on  the  23rd  day  of  November,  1903,  were  Members 
or  Associates  of  the  Scottish  Association  of  Municipal  and 
County  Engineers  (in  this  Bye-Law  called  the  Scottish  Asso- 
ciation) shall  not  be  required  to  pay  an  Entrance  Fee  upon 
becoming  Members  or  Associates  of  the  Association,  and  in 
the  case  of  such  persons,  being  members  of  the  Scottish 
Association,  the  Council  may  dispense  with  the  provision  of 
Bye-Law  2  requiring  Members  to  hold  a  chief  permanent 
appointment,  and  in  the  case  of  such  persons,  being  Associates 
of  the  Scottish  Association,  the  CouncU  may  dispense  with  the 
provision  of  Bye-Law  2b,  requiring  Associates  to  be  twenty-five 
years  of  age. 
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Form  A  (for  Election). 

THE  INCORPORATED  ASSOCIATION    OP    MUNICIPAL 
AND    COUNTY  ENGINEERS. 

To  the  Council  of  the  Association. 

_born  on  the day  of_ 


18 ,  desire  to  belong  to  the   Incorporated  Aasociatioii  of 

Municipal  and  County  Engineers,  as  a {dasa  to 

uihick  eUdion  is  desired  to  he  filled  tn),  and  I  do  hereby  promise 
that  in  the  event  of  my  election  I  will  be  governed  by  the  Articles, 
Bye-laws,  and  Regulations  as  they  are  now  formed,  or  as  they  may 
be  hereafter  altered,  amended,  or  enlarged,  that  I  will  pay  the 
Entrance  Fee  and  Subscription  prescribed  for  the  Class  to  which  I 
may  be  elected  by  the  Articles  and  Bye-laws  for  the  time  being  in 
force,  and  that  I  will  promote  the  objects  of  the  Association  as  far 
as  may  be  in  my  power. 

Witness  my  hand  this day  of 19 

Signature 

Scholastic  training - 

Technical  training  _        — — 

Present  j^omHon 

On  the  above  grounds,  we,   the  undersigned,   from   personal 

knowledge  propose  Mr . to  the  Council  as  being  in 

every  respect  a  proper  person  to  belong  to  the  Association. 


\Signatures  of  at  least 
Five  Members  of 
the  Association. 


Form  C. 
THE    INCORPORATED    ASSOCIATION    OF    MUNICIPAL 

AND    COUNTY   ENGINEERS. 
Sib, 

I  have  to  inform  you  that  at  a  Council  Meeting  held  on  the 

day  of 19   — you  were  elected 

of  the  Incorporated  Association  of  Municipal  and  County  Engineers. 
I  am.  Sir, 

Your  obedient  servant, 

Secretai'y. 
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Form  D  (for  Transfer). 

THE    INCORPORATED    ASSOCIATION    OF  MUNICIPAL 
AND    COUNTY  ENGINEERS. 

To  the  Council  of  the  Association. 

of born  on  the day  of- 


18 ,  at  present  a of  the  Incorporated  Association  of 

Municipal  and  County  Engineers,  desire  to  be  transferred  to  the 

class  of ,  and  I  do  hereby  promise  that,  in  the  event  of 

my  transfer,  I  will  be  governed  by  the  Articles,  Bye-laws,  and 
Regulations  as  they  are  now  formed,  or  as  they  may  be  hereafter 
altered,  amended,  or  enlarged,  that  I  will  pay  the  Subscription 
prescribed  for  the  class  to  which  I  may  be  transferred  by  the 
Articles  and  Bye-laws  for  the  time  being  in  force. 

Witness  my  hand  this day  of 19 

Signature  __    .  

Name  in  full 

Address    . 

Technical  training 

Present  position 


On  the  above  grounds  we,  the  undersigned,  from  personal 
knowledge,  propose  Mr,.  _ to  the  Council  as  possess- 
ing the  qualifications  necessary  for  his  transfer. 

i  Signatures  of  at  least 
Tico  Members  of 
the  Association, 


Form  E. 

THE    INCORPORATED  ASSOCIATION    OF    MUNICIPAL 
AND   COUNTY  ENGINEERS. 

SlB, 

I  have  to  inform  you  that  at  a  Council  Meeting  held  on  the 

day  of       .   _    _        19 you  were  transferred 

from  the  class  of    to  that  of of  this  Association. 

I  am,  Sir, 

Your  obedient  servant, 


Sei-rHary. 
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Form  F. 


THE    INCORPORATED    ASSOCIATION   OF   MUNICIPAL 

AND    COUNTY  ENGINEERS. 

Address 

Date 

As  a  [MembeTy  Chraduaie,  or  Honorary  Member']  of  the  Association 
of  Municipal  and  Sanitary  Engineers  and  Surveyors,  I  claim  to 
become  a  [Member^  Graduate,  or  Honorary  Member']  of  the  Incor- 
porated Association  of  Municipal  and  County  Engineers.  And  I 
hereby  agree  to  transfer  my  Membership  in  the  Association  of 
Municipal  and  Sanitary  Engineers  and  Surveyors,  and  all  rights  and 
obligations  incidental  thereto  to  the  Incorporated  Association  of 
Municipal  and  County  Engineers. 

Please  to  register  my  name  accordingly. 

Signature . - 

To 

Thk  Secbetabt 

of  the  Incorporated  Association  of 
Municipal  and  County  Engineers. 


Form  F'  for  Election  under  Bye-law  23. 

THE    INCORPORATED    ASSOCIATION    OF    MUNICIPAL 

AND    COUNTY  ENGINEERS. 


.of born  on  the day  of_ 


18 ,  holding  the  appointment  of enclose 

herewith  the  sum  of  [for  Members]  £1  1«.  {for  Associates]  15«., 
being  my  first  Annual  Subscription,  and  I  desire  that  my  name  may 
be  added  to  the  list  of  [Memhers]  or  [Associates]  of  the  Incorporated 
Association  of  Municipal  and  County  Engineers. 

[Undertaking  to  he  signed  by  the  Candidate,] 
I  do  hereby  promise  that  I  will  be  governed  by  the  Articles, 
Bye-laws,  and  Regulations  of  the  Association  as  they  are  now 
formed,  or  as  they  may  hereafter  be  altered,  amended,  or  enlarged  ; 
and  that  I  will  promote  the  objects  of  the  Association  as  far  as  may 
be  in  my  power. 

Signed _  _  - 
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COUNCIL,     1907-1908. 

JOHN  A.  BRODIE,  M.  Eng.,  Wh.  Sc,  M.  Inst.  C.E.,  Crrr  Enginbbb,  Liverpool. 

W.  N.  BLAIR,  M.  iNffT.  C.E.,  BOBOITOH  Subvetor,  St.  Pancbas. 
£.  P.  HOOLEY,  M.  Ikst.  C.E.,  Couhtt  Surveyor,  NomNaHAX. 
C.  F.  WIRE,  M.  Inst.  C.E.,  City  Surveyor,  Sheffield. 

C.  H.  COOPER,  M.  INBT.C.E.,  Borough  Ehginbbr,  Wdcbledon. 

H.  A.  CUTLEB;  M.  Ih8T.  O.E.,  dry  Surveyor,  Belfast. 

A.  FIDLBR,  M.  Inst.  O.E.,  Borough  Engineer,  Northampton. 

A.  D.  GREATOREX,  M.  iNgr.  C.E.,  Borough  Surveyor,  West  Bromwioh. 

W.  HARPUR,  M.  Inbt,  C.E.,  City  Engineer,  Cardiff. 

T.  W.  A.  HA7WARD,  A.M.  In8t.  C.E.,  Borough  Surveyor,  Battersea. 

P.  H.  PALMER,  M.Inst.CE.,  Borough  Surveyor,  Hastings. 

J.  PATON,  Borough  Engineer,  Plymouth. 

J.  S.  PICKERING,  M.  Inst.  C.E.,  Borough  Engineer,  Cheltenham. 

W.  H.  PRESCOTT,  A. M.Inst.CE.,  Surveyor  Urban  Dist.  Council,  Tottenham,  N. 

R.  READ,  AsBoa  M.  Lbtst.  C.E.,  City  Surveyor,  Glouoester. 

H.  E.  STILGOE,  M.  Inst.  C.E.,  City  Engineer,  Birmingham. 

R.  J.  THOMAS,  M.  Inst.  C.E.,  County  Surveyor,  Buoks. 

H.  T.  WAKELAM,  M.  Inst.  C.E.,  County  Engineer,  Middlesex. 

A.  E.  WHITE,  M.  Inst.  CX,  City  Engineer,  Hull. 


A.  T.  DAVIS,  M.  Inst.  C.E.,  County  "Surveyor,  Salop. 

A.  E.  COLLINS,  M.  Inst.  C.E.,  City  Engineer,  Norwich. 

J.  PATTEN  BARBER,  M.  Inst.  C.E.,  Borough  Engineer,  Islington. 

(Slettibe  ^ast  "^xn^ttdB. 

O.  C.  ROBSON,  M.  Inst.  C.E.,  Surveyor,  Urban  District  Council,  Willesden,  N.W. 
T.  H.  TABBICOM,  M.  Inst.  C.E.,  City  Engineer,  Bristol. 
J.  LOBLET,  M.  Inst.  C.E.,  Borough  Engineer,  Hanley. 

iouotais  ibtrirf  ^tctthms, 

African  District. — H.  F.  PEET,  M.  Inst.  C.E.,  City  Engineer,  Bloemfontein. 
Eastern  Dtstrict.-^.  W.  COCKRILL,  M.  Inst.  C.E.,  Great  Yarmouth. 
Home  District.~S.  H.  CHAMBERS,  Hamptonon-Thameb 
Indian  DiffTBiCT. — J.  HALL,  M.  Inot.  C.E.,  Bombay. 
IBISH  DiffTBiCT.^R.  H.  DORMAN,  M.  Inst.  O.E.,  Abmagh. 

Lancashibe  and  Cheshibe  Distbict.— C.  brown  RIDGE,  M.Inst.CE.,  Bibkenhead. 
Metropolitan  Distbict.— W,  F.  LOVED  AY,  Bobough  Surveyob,  Stoke  Newington. 
Midland  Distbict.—H.  RICHARDSON,  A.  M.  Inst.  C.E.,  Handswobth,  Bibmingham. 
Nobthbbn  Distbict. — J.  P.  DALTON,  Ryton-on-Tyne. 
SoomsH  Distbict.— J.  BRYCE,  Assoa  M.  Inst.  CE.,  Pabtick,  N.B. 
Wales  (Nobth).— W.  JONES,  Assoc.  M.  Inst.  C.E.,  Colwyn  Bay. 
„     (South).— W.  £.  C  THOMAS,  Assoa  M.  Inst.  CE.,  Neath. 
Westebn  Distbict.— T.  MOULDING,  Assoc.  M.  Inst.  C.E.,  Exeteb. 

YOBXBHIBB  DlVTRICT.- H.  W.   SMITH,  ASSOC.  M.  InST.  C.E.,  SCABBOBOUGH. 

45eiural  ^tra*  Setretarj.  ^onorarp  Crtasunr. 

GHAS.  JONES,  M.  Inst.  CE.  LEWIS  ANGELL,  M.  Inst.  C.E.1J 

5imtarj. 

THOMAS  COLE,  Assoc.  M.  Inst.  C.E.,  11  Victobl^  Stbeet,  London,  S.W. 

Assistant  jjemtary. 

HENRY  A.  GILES,  11  Victoria  Street,  London,  S.W. 

Meffrapkie  Addreu  .*]  Tdqthone  JVumter ; 


PAST  PRESIDENTS. 


187a-4\ 
1874-6/ 

1875^. 

1876-7. 

1877-8. 

1878-9. 

1879-80. 

1880-1. 

1881-2. 

1882-8. 

1883-4. 

1884-^. 

1885-6. 

1886-7. 

1887-8. 

1888-9. 

1889-90\ 
1890-91/ 

1891-2. 

1892-3. 

1893-4. 

1894-5. 

1895-6. 

1896-7. 

1897-8. 

1898-9. 

1899-1900. 

1900-01. 

1901-02. 

1902-08. 

1903-04. 

1904-05. 

1005-06. 

1906-07. 


LEWIS  ANGELL,  M.  Inbt.  G.E. 

•J.  G.  LYNDE,  M.  Inbt.  C.E. 

JAMES  LEMON,  M.  Ihbt.  CE. 
*F.  ASHMEAD,  M.  iNffr.  CE. 

G.  F.  DEACON,  LLD.,  M.  Imr.  CE. 
*£.  PRTTCHARD,  M.  Imr.  CE. 
♦A.  W.  MORANT,  M.  brer.  CE. 
♦W.  S.  TILL,  M.  IKOT.  CE. 

C  JONES,  M.  iNvr.  CE. 

W.  H.  WHITE,  M.  Ink.  CE. 
•W.  G.  LAWS,  M.  lOTT.  CE. 
♦R.  VAWSER,  M.  Into.  CE. 

J.  LOBLEY,  M.  luro.  CE. 
♦J.  GORDON,  M.  IKBT.  CE. 

E.  B.  ELUCE^LARK,  M.  Ihbt.  CE. 

H.  P.  BOULNOIS,  M.  Ihbt.  CE. 

T.  DE  C  MEADE,  M.  Ihbt.  CE. 

J.  CARTWRIGHT,  M.  Ihbt.  CE. 

J.  T.  EATRS,  M.  Ihbt.  CJL 

A.  M.  FOWLER,  M.  Inbt.  CE. 
*£.  R.  S.  ESCOTT,  M.  Ihbt.  CE. 
♦F.  J.  C  MAY,  M.  Ihbt.  CE. 

Sir  ALEX.  R.  BINNIE,  M.  Ihbt.  CE. 

O.  C  ROBSON,  M.  Ihbt.  CE. 
,  W.  HARPUR,  M.  Inst.  CE. 
•C  H.  LOWE,  M.  Ihbt.  CE. 

£.  GEORGE  MAWBEY,  M.  Ihbt.  CE. 

T.  H.;YABBIC0M,  M.  Ihbt.  CE. 

W.  WEAVER,  M.  Ihbt.  CE. 

A.  T.  DAVIS,  M.  IHST.  CE. 

A.  £.  COLLINS,  M.  Ihbt.  CE. 

J.  PATTEN  BARBER,  M.  Ihbt.  CE. 
•  J>eceM6d. 
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LIST   OF   MEMBEES 


It  U  PABTICniiABLT  BBQUSBTID  THAT  BVIBT  OhAKOS  OF  AdDRBBS  MAT  BB 
CX>M]frinOATBD  WITHODT  DELAY  TO  THB  SlOBBTABT. 

*  Tho§e  Msmhen  offaiml  loftoM  noiiMf  a  itar  i$  plaeed  haw  obtained  th$ 
CkHifleate  of  the  AuocioHon, 

B  eigmflee  re-^iedion  under  Bjf4aw  5a.  o  eleded  a$  Ot<iduate,  a  eleoted  a» 
Ateociate.  am  eUoted  oi  AnoeiaU  MMber,  ta  tfuneferred  to  AuoeiaJte, 
TAX  tranefemed  to  Ateoeiaie  Member,    t  tranef  erred  to  Member. 

P  eigniflee  reeipient  of  AeeoeiaUon'e  £10  premium. 

P        „  „  „  £5  premium. 

P  ^  r.  ,.  £3 


HONORABT  MEMBEBS. 

Ikte  of  Ejection 
and  Transfer. 

1897  Oct    16    BECHMANN,  G Ing^nienr  en  ohef  des  Fonts  et 

Uhanss^  Paris. 

1898  Dec  17    BIGKNELL,  B.  H^  M.  Inst    Local      GoYemment      Boaid, 

CE.  Whitehall,  S.W. 

1888  Mar.  8      OODBINGTON,       THOS.,    5  Biveidale  Bd.,  Twickenham 

M.  Inst  G.E.  Park. 

1901  Feb.  27    OOWAN,  P.  G.,  ILInstG-E.    Ghief  Enaineering    Inspector, 

Local    GoTemment    Board, 
Ireland. 
1905  Sept  28    HAWKSLET,  GHABLB8,    SO  Great  George  Street  S.W. 
M.  Inst.  G.E. 

1892  Apr.  23    PTJTZEY8,  E Ing^nienr  en  ohef,  Directenr  de 

la  Yille  de  Brozelles. 
1890  Sept  18    BOBINSON,PBoraBBOBHT.,  Parliament     Mansions,    West- 

M.  Inst.  G.E.  minster,  S.W. 

1874  June  1      TULLOGH,  Majob  H.,  G.B.,    28  Yiotoria  Street  S.W. 

B.E. 
1904  Jan.  28    WILLG0GK8,  G.  W.,    M.    Ghief   Engineering   Inspector, 
Inst  G.E.  Local    Goyemment     Board, 

Whitehall,  S.W. 

MEMBEBS. 

1893  Oct  21    Abbaham8,G.  y Oity       Snryeyor,       Kingston, 

tfamaica. 

.iSi  i?^®  5JI  Abubbow,  G.,  M.  Inst  O-E. . .     515     Consolidated    Buildings, 
B1902  Mar.  ZZ)  Johannesbnrg,  8.A. 

1903  May  16    Adaxs,  A.  £ Borongh    Engineer,    Ghippen- 

ham,  Wilts. 

1896  Jan.  18    Aitkbf,  T.,  M.  Inst  O.E.   ..     Oonnty  Snrveyor,  Gnpar,  Fife. 

1897  Jan.  16    Allbn,  A.  T Snryeyor  to  the  Urban  District 

Gonnoil,    Portslade-by-Sea, 
Sussex. 

j]^  JF^  ^Vallkn,  T.  T Broad  Street,8tratfordK)n-Avon. 

1897  June  19    Alybs,  6 Surveyor  to  the  Urban  District 

Gouncil,  Glastonbury. 
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XXXii   LIST  OF   MEMBERS  OP  THE   INCOBPORATED   ASSOCIATION 

Date  of  Election 
andXiunsfer. 

1890  June  26    Andebson,  B.  8.,  Aasoo.  M.  County  Surreyor,  Peebles,  N.B. 

Inst.  O.E. 

1900  Deo.  15    Anderson.  W.  Y.,  Abboo.  M.  City  Snryeyor,  Winchester. 

iDst.  O.E. 

1906  Apr.  28    Andrew,  J Burgh  Surveyor,  Dunoon,  N.B. 

IJJ^  ^®  ^}*Andrbw8,  a  P Borough  Surveyor,  Faverriiam. 

Tl^  Oct  21}*'^^^  ^  *^''  ^  ^'"'^  ^'^  * '     ^'^n^l^  Surveyor,  Bennondsey, 

1894  May  19  *Anobll,  J.  A.,  A.M.lDstC.E.  Surveyor  to  the  Urban  District 

Council,  Beckenham,  S.E. 

1873  Feb.  15    ANGELL,  LEWIS,  M.  Inst.  '*Oalside,"      Carlisle      Boad» 

C.E.  (Past   Fresidmty  and  Eastbourne. 

Hon,  Treaaurer^     {Member 

of  CouncU.) 

1899  June  29  *AN8rEE,  J Surveyor  to  the  Bural  District 

Council,  Guildford. 
1880  May  27\  Armistbad,   B.,   Assoc.    M.    8  Charles  Street,  Bradford. 
B1899  Feb.  25/      Inst.  C.E. 

1900  June  16    Asquith,  A. Surveyor  to  the  Urban  District 

Council,  Holyhead. 
1890  June  26    Atkinson,  J.,  A.M.  Inst  C.E.    Borough  Surveyor,  Stockport 
1904  Aug.  4      Atkinson,  T.  B County  Surveyor,  Eariston,Ber^ 

wickshire,  N.B. 

»iSI  S^;  Joj  Bafp,  C.  J CouncU    Chambers,    Gosforth, 

B1W5  Bept  2Sj  Newcastle-on-Tyne. 

1904  Jan.  23    Bainbb,  C.  O Surveyor  to  the  Urban  District 

Conndl,  Paignton. 
1900  Feb.  10    Bains,  G.  S.  L Surveyor  to  the  Urban  District 

Council,     8altbum-by-the- 

Dea. 
1884  May  29    Baker,  F Borough     Surveyor,    liiddlea- 

brough,  Torks. 

Bl^3  fS*  21}  B^"»'  J-»  -^M.  Inst  C.E.  ..     75  ffigh  Street,  Slough. 

1896  June  25    Baldwin,  L.  L.,  A.M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Council,  Coalville,  Leicester. 

Tl^FSi'L}*®^^^*^*^-^-^'^^-^-    ••     ^«>"K^     Surveyor,     Nelson, 

^^^  I??*- JI1*Ball,  G.,  A.M.  Inst  C.B.  ..  Surveyor  to  the  Urban  District 

Tl898Feb.  19/     ^^  Council,  BexhiU. 

1879  Oct  23    Banks,  W.,A«M.  Inst  C.E.  City  Surveyor,  Rochester. 

1905  Apr.  29    Barber,  E.  H.,  A^M.InstCE.  Town  Surveyor,  Goole. 

1887  Mar.  12    BARBER.    J.     PATTEN,    Borough  Engmeer,  Ialington,N. 

M.  Inst  C.E.  CPaet  PreH- 

dent)  (Member  0/  Cknmed) 
1903  June  25    Barclay,  J 13  Fairlawn  Grove,  Chiswick. 

2J22i  f  ?f •  ^}*B^^M™.  H.  W Surveyor  to  the  Urban  District 

Tl906Apr.28/     ""^  Coincil,  Walmer. 

al888  Sept  ]5\*Barne8,  S.  W.  J.,  Assoc  M.  Surveyor  to  the  Urban  District 

T1892  July  11/      Inst.  C.E.  Council,  HanweU. 

1897  Jan.  16    Barrett,  E.  J.,  Assoa  M.  Surveyor  to  the  Urban  District 

Inst  C.E.  Council,  Staines. 

1899  Jan.  21    Barrs,  J.  D Surveyor  to  the  Urban  District 

Council,  Bromyard. 
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Date  of  Election 
and  Transfer. 

222r  is?-  SVbat^  E.  M Surveyor  to  the  Urban  District 

T1905  May  27/  Coiicil.  Frinton-on-Sea. 

1896  Oct.  24\  Batlu,  T.  P.,  Aaaoa  M.  Inst.  Surveyor,  Droitwich. 
B1904  May  28/      G.E. 

T1903  Ju^  25}*^"^°"^*''  ^-  ^ '^^'^  Surveyor,  Leek. 

1903  May  16    Bhan.  J.  A Countv  Surveyor,  Northumber- 
land.   Moot  Hall,  Newcastle. 

1894  Jan.   13    Bbaumont,  A County  Surveyor,  Yorks,  East 

Biding.    County  Hall,  Bever- 
ley. 

1897  Mar.  13    Bbaumont,  G.  E Surveyor  to  the  Bural  District 

Ooun.,Wortley.  "HolmeLea," 
•  Greenoeide,  near  SheflSeld. 

1897  Mar.  13    Beaumont,  T.  C Surveyor  to  the  Bural  District 

Council,  DrifHeld. 
1892  Jan.  16    Bell,  G.,  Assoc.  M.  Inst.  C.E.    Borough  Surveyor,  Swansea. 
1897  Jan.  16    Bell,  G.  J.,  MlnstCE.    ..     County  Surveyor,  Cumberland. 

T1906  iSl  I's}*^"^  ^'  ^•'  M-InstCK     ..     Municipal'  Engineer,   Penang, 
'  S.S. 

1906  Apr.  28    Bell,  T.  H Surveyor  to  the  Urban  District 

Council,  Bamsbottom. 

1895  Jan.  19    Bellinoham,  A.  W.  EL,  M.    Engineer-in-Chief,  British  Mu- 

Inst  C.E.  nicip.,  Tientsin,  North  China. 

1896  Jan.  18    Bennett,  H.  M Surveyor  to  the  Bund  District 

Council,  Eeynsham,  Bristol 
1886  Dec.  18\  Bennett,  W.  B.  G..  M.Inst    Midland      Bank      Chambers, 
fil902  Nov.  8  /      C.E.  Southampton. 

1886  Oct  16\  Bbbrinoton,  B.  E.  W.,   M.  Graisley,  Wolverhampton. 
R1896  Jan.  18/      Inst.  C.E. 

1892  Mar.  11\  Bbswick,  W.  £L,  Asboo.  M.  214  Astley  Street,  Dukinfleld, 
B1899  May  6  /      Inst.  C.E.  Cheshire. 

1891  June  6      Bettant,  F Borough  Engineer,  Burslem. 

1902  Mar.  22    Bibbet,  T Surveyor  to  tiie  Urban  District 

Council,    Andley.    Cheadle, 
Staffs. 
1890  Mar.  29    BINNIE,  SIB  A.  B.,  M.  Inst    9   Gt.    George   Street,  West- 
C.E.  (Past  President,)  minster,  S.W. 

1896  Nov.  28    Bisd,  W.  F Surveyor,  Midsomer  Norton. 

1897  Jan.   16    Bibks,  E Highway   Surveyor    to   Bural 

District  Council,  Uxbridge. 

1901  Feb.  16    Blackbubn,  J Surveyor  to  the  Urban  District 

Council,  Soothill  Upper. 
P187S  May  2      Blackshaw,  W.,  Assoc.  M.    Borough  Surveyor,  Stafford. 

Inst  C.E. 
1904  Aug.  5      Blackwood,  B.     ..     ..'     ..     Burgh  Surveyor,  Kilmarnock, 

N.B. 
1886  June  12    Blaie,  W.  N.,  M.  Inst  C.K    Borough  Surveyor,  St.  Pancias. 
iVice-PreeidenQ 

1903  Oct.  17    Bland,  J.  D Surveyor  to  the  Urban  District 

Council,  Chesterton. 
1907  Apr.  27    Blanet,  C Borough      Surveyor,     Newry, 

Ireland. 
1900  Mar.  10    Blood,  A.  T Surveyor  to  the  Urban  District 

Council,  Hitchin. 
1907  May  25    Boddie,  C.  L County  Surveyor,  Londonderry. 
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XXxiv  LIST  OF  MEMBERS  OF   THE  INCOBPORATED  ASSOOIATIOK 

Pftto  of  Elaotlon 
•odTmsfer. 

1902  Nov.  8      BoBO,  E.  A. Bozoagh  Surveyor,  Margate. 

rI^IJ^  ^5}  BoTTBRiLL,a,A.MJii8tOJ).    588    Pulham   Road,    Walham 

1904  Feb.  37    Bottom  let,  H.     Surveyor  to  the  Urban  Distiiet 

Goimcil,  Bingley. 

1877  May  1      B0ULN0I8,  H.  P.,  H.  Inst    Local      Goyemment      Board, 

0.£.    (Past  Pre$idetU.)  WhitehaU,  S,W. 

1908  Deo.  12    Boubmb,  J Surveyor  to  the  Urban  Diatriet 

CouQoil,  Bawmarsh. 

Ri^  v^'  9?)  Bowmr,  H.  W.       DUtrict  Surveyor,  East  Snnex 

B1908  Feb.  21/  ^^^    Connoil,    Kingriey, 

Haaaooks,  Suasex. 

1904  Aug.  12    BowiB,  J.  MoL Burgh  Surveyor,  Mazwelltown, 

Dumfries,  N.B. 

1898  Feb.  19\  Bowlbb,  A.  B.,  Amoo.  M.  Init  104  Sandgate  Boad,  Folkeetone. 
B1907  Mar.  2  /      O.E. 

1898  Got  15    Botlb,  J.  0.,  A.  M.  Inst  OM,  Oity  Surveyor,  Armagh. 

1908  May  16    Bbadlbt,  A.W.,  A.M.TnHtCE.  Borough  Engineer,  Bury,  Lanet. 

al889  May  18\*Bbadlbt,  J.  W.,  M.  Inst  City  Engineer,  Westminster, 
T1898  Apr.  22/      C.E.  S.W. 

1897  Jan.  16    Bbadlbt,  W.  L. Surveyor  to  the  Urban  District 

01894  Jan    1^1  CJounoil,  Tonbridge. 

T1896  Oct'  24}*^"^^^^™^^'  ^-  ^  ^'     ••     ••     ^'0'*?^  Surveyor,  Tamworth. 

1878  May  2      Brbbset,  J.  T Surveyor  to  the  Urban  District 

Council,  Wanstead,  Essex. 

1891  Aug.  1      Bbett,  J.  H County  Surveyor,  Co.  Antrim. 

Beliitst,  Ireland. 

1891  Aug.  1      Bbbttkll,  W.  H Surveyor  to  the  Urban  Distiiet 

CounoU,      Bowley      Begis, 
Staffordshire. 

1894  Got   20    Bridges,  O.  A Surveyor  to  the  Urban  District 

Council,  fiognor. 
1891  Mar.  21    Bbibblet,  J.  H.,  A.  M.Inst.    Borough  Surveyor,  Biohmond, 

C.E.  Surrey. 

1901  Deo.  7      BBODIE,  J.  A.,  M.  Eng.,    City  Engineer,  Liverpool. 
Wh.    Sa,   M.   Inst   (XE. 
CPreBident) 
1889  Apr.  IS    Bbodix,  J.  S.,  A.M.  Inst  C  JS.    Borough  Engineer,  BlaekpooL 

1905  Dee.  9      Bbooxb,  E.     Surveyor,  Lichfield. 

1894  Oct  20    Buooxb,J Surveyor  to  the  Urban  District 

CoundU  North  wioh,  ChesUic 

1884  July  10  Bbown,  A.,  M.  Inst  OJS.  ..  Borough  Engineer,  Notting- 
ham. 

1898  Jan.  15    Bbowk,  C,  A.  M.  Inst  C.E. ..     Borough  Engineer,  Chelmsford. 

1904  Aug.  25    Bbowk,  Chas.       Buivh       Surveyor,      Hawick, 

1905  Jan.  28    Bbowk,  F Town     Engineer,    Kroonstad, 

O.B.C.,  South  Africa. 
1905  Sep.  28    Bbowk,  H.  H.  Lane,  M.  Inst   Supervising  Engineer,Lucknow, 
C.E.  United  Provinces,  India. 

B1904  J^f  23}  Bbo^»  J-  ^**  M.  Inst  C.E.    Church  Square,  West  Hartlc- 

TlffiS  fl^t  I  1*Bbowh,  B.,  A.M.  Inst  C.E.  Su^yor  to  the  Urban  District 
Tiiw»  sept  8  /  Council,  SoutbaU  Norwwd. 

Bl8WJ(2?:i5h«K>^.B-» ^^t^^TM^^T'   •^rJ^'' 

'  Urban  Distnot  CounaU  Brid- 

lington. 
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Oftto  of  Electiaii 
and  Traotfter. 

1898  Mar.  4    *BBOWHBn)GB,G.,H.InstCJS.    Borough  Engineer,  Birkenhead. 

(Member  of  OounoU.)  Hon,    SeoretarjL    Lanoaahin 

and  Cheshire  fHatrioi 

1904  Ang.  9      Bbuob,J.  S Burgh    Burreyor,    Kirriemuir, 

1901  Feb.  16    Bbtob,  J.,  A.M.  Inst.  C.B.        Burgh'  Surveyor,  Partiok,  N.B. 
(Member  of  Comcff).  Mon,  See.,  Scottish  District 

T1902  Sfaff  22f  ®"^™™®»  ^' ^ Countv  Surveyor, Northallerton, 

'  Yorks. 

1878  May  2      Buokham,  E^  M.  Inst  O.E.  Borough  Surveyor,  Ipswich. 

1897  July  8  \  Bugklst,  M.  J.,  Assoc.  M.  26  Bessborough  Terrace,  N.C.B., 
B1902  Mar.  22/      Inst  C.E.  Dublin. 

1897  Feb.  18    Bull,  H.  F.,  A.M.  Inst  G.E.  County  Surveyor,  Cheshire. 

1895  Feb.  16    BmnirG^  T.  F Borough  Surveyor,  Maidstone. 

1895  Jan.  19    Bxtbdem,  A.  M.,  Assoc.  M.  County  Surveyor,  Kilkenny. 

Inst  C.B. 

1892  Sept  24    Bubgus,  S.  E.,  M.  Inst  C.E.  Borough      Engineer,      South 

Shicdds. 

1900  Apr.  21    BuBKiTT,  J.  P.,AJi.InstC.E.  County  Surveyor,  Enniskillen. 

1905  Mar.    8    Bubn,  W.,  A.  M.  Inst  C.E. ..  Surveyor  to  the  Urban  District 

Council,    Sutton-in-Ashfleld, 

Notts. 
1904  Aug.  6      BuBHB,  D Burgh  Surveyor,  PoUokshaws, 

N.B. 
1890  June  7      Bubslam,  B. Borough  Surveyor,  Congleton. 

!^}^  j^[  ^Vbubtoh,  A.,A.M.In8t.CJ:.      Borough   Engineer,    Stoke-on- 
Trent 

1897  Jan.  16    Busbbidob,  T.  A. Surveyor  to  the  Rural  Distriet 

Council,  Spilsby. 
«1899  June  29) 

YA1902  Jan.  25[*BusH,  W.  E.,  A.M.InstCJ:.    aty  Engineer,  Auckland,  New 
T1904  Feb.  27)  Zeahind. 

1890  Sept  18    BUTLBB,  W Surveyor  to  the  Urban  District 

Council,  Fareham. 

1899  June  29    Buttebwobth,  A.  S.,  Assoc.    Municipal  Enghneer,  Port  Eliia- 

M.  Inst  C.  E.  both,  S.  Africa. 

iiflOT  ^  i>2|*BuTTBBW0BTH,  G.  L.    ..     ..     Surveyor  to  the  Rural  District 
T1907  Apr.  27/  Council,  Isle  of  Thanet 


1894  Apr.  6      Caink,  T.,  AssoaMJnst  CJS.    City  Engineer,  Worcester. 
1891  Dec  12\  Caibnoboss,  T.  W.,  Assoc  M.    Bd.  of  Exors.  Buildings,  e/o 
S1903  Jan.  17/      Inst.  CJB.  Wale,  Adderley  Street,  Cape 

Town,  S.A. 
1903  Jan.|  17    Caldeb,  W.,  A.  M.  Inst  CJB.    aty  Engineer,  Prahran,  Vio- 

toria. 
1891  Oct   17    Camfbbll,  A.  H.,  M.  Inst    Engineer  and  Surveyor,  Town 
C.E.  Ball,  East  Ham,  E. 

1887  Mar.  12    Campbell,  K.  F.,  M.  Inst.    Borough    Engineer,    Hudders- 

C.E.  field. 

1888  May  12    Capoh,  E.  R. Surveyor  to  the  Urban  District 

Council,  Epsom. 

«1^  SSi".  21}  ^^^' ^ North  Street,  Lewes. 

1903  Feb.  21    Cabtbb,  A.  H.       Surveyor  to  the  Urban  District 

Council,Litherland,Liiverpool. 
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Date  or  Election 
and  Transfer. 

1901  June  27    Cabteb,  G.  E Sarveyor  to  the  Bum!  Distrioi 

Goimoil,  Winchester. 

1897  June  19    Carter,  G.F Surveyor  to  the  Urban  Distriot 

01892  July  1 1 1  CounoU,  Mexborongh. 

TAl90i  Dec  7  [^Carter,  G.  F.,  MJnstC.E...     Borough  Engineer,  Croydon. 
T1904  Jan.  23] 

1898  Deo.  17    Cartwbioht,  A.  8 Surveyor  to  the  Urban  DiBtriot 

Council,  Wilmalow,  Cheahixe. 

1878  May  2      CABTWBIGHT.  J.,  M.  Inst.    21  Parsons  Lane,  Bury. 
C.E.    (Past  Pretident) 

1904  June  26    Carter,  W Surveyor  to  the  Rural  District 

Council,  Melford.    3  Melford 
Boad,  Sudbury,  Suffolk. 

1895  Mar.  16    Cass,  B.  W Surveyor  to  the  Urban  District 

ifiOR  ibr-.   'ia\  Council,  Famham,  Surrey. 

«i8QQ  p^K   oSI  Catt,  A.  J "Laurel   Dene,"  Kingston-by. 

R1899  Feb.  26/  g^  ^^^  Brighton. 

1896  Mar.  21    Chadwick,  J Surveyor  to  the  Urban  District 

Council,  Fenny  Stratford. 
1903  Jan.  17    Chambers,  S.  H.    (Mmiber  of    Surveyor  to  the  Urban  District 
Council.)  Council,  Hampton.   San.  Seo^ 

retary^  Home  District. 
1901  Deo.  7      Chancellor,  W.  B.      ..     ..     City  Surveyor,  Lichfield. 

1897  Jan.  16    Chapman,  C.  K.  W Surveyor  to  the  Urban  District 

lOQQ  M«,.  A  'I  CouncU,  Wembley. 

jjj°^  ^  *  j  Charles,  T Bessborough  Boad,  Harrow. 

1884  Dec  20    Chart,  B.  M Surveyor  to  the  Bural  District 

Council,     Croydon.      Town 
Hall,  Croydon. 

1900  Feb.  10    Cbowik8,W.  EL     Surveyor  to  the  Urban  District 

Council,  Bumham,  Somerset. 
1906  Mar.  3      Christie,  S.  L Burgh  Surveyor,  Montrose,  N.B. 

B1907  June  2o}  ^^^^  •^•'  ^'^'  ^^'  ^'^  "     Surveyor,  Sleaford. 

1898  Sept  3      Clark,  E.  O'N County  Surveyor,  Leitrim. 

tlSS  ^?  iSI  Clarke,  G.  E Borough  Surveyor.  Boston,  Lin- 

T1W4  Apr.  auj  oolnshiro. 

1899  Ckst.  21    Clarke,  H.  A Surveyor  to  the  Urban  District; 

Council,  Briton  Ferry. 

1898  Oct  15    Clarrt,  W.  H.,  A.  M.  Inst    Borough  Surveyor,  Sutton  Cold- 

C.E.  field 

1886  Dec  18    Clarson,  H.  J Surveyor  to  the  Bural  District 

Council,  Tamworth. 

1901  May  11    Clayton,  F.T Borough  Engineer,  Bei^te. 

1893  July  31    Clough,  W Surveyor  to  the  Urban  District  ■ 

Council,  Audenshaw. 

1899  Oct  21    Clucas,  B.  H Borough    Surveyor,  Kingston- 

on-Tbames. 

SSi  "1^7  L|*Coales,  H.  F Surveyor  to  the  Urban  District 

T1896  Oct  -Wj  Council,  SunburyK)n.Thames^ 

01886  Oct.   16\*Coale8,  H.   G.,  Asioa    M.  Surveyor  to  the  Urban  District 

T1888  July  12/      last  C.E.  Council,  Market  Harborough. 

1882  Sept  30    Cockrill,  J.  W.,  M.   Inst  Borough  Surveyor,  Great  Tar- 

C.E.    (Member  of  Cwncil,)  mouth.         Hon.      Secretary^. 

Eastern  District. 
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18d3  June  24    Cookbill,  T.,  Amoo.  M.  Inst    Surveyor  to  the  Urban  District 
O.E.  Council,  Biffgleewade,  Beds. 

1904  June  26    Golbbt,  H.  J Bnireyor  to  the  Rural  District 

Council,    Atherstone,    War^ 
wiokshire. 

1892  Sept  24    Collbm,W.  M.A.,  M.InstC.E.    County   Surreyor,    Dublin. 

1897  July  31    Collingwood,  T.  A.     ..     ..     Surveyor  to  the  Urban  District 

Council,    Itohen,    Woolston, 

Southampton. 
1888  Blay  12    COLLINS,  A.  E^M.InstC.E.    City  Engineer,  Norwich. 
(Pail  PruidenL)   (Mmnber 
o/OmmmO.) 

B1901  J^e  27}  ^"*™»  ^'  ^      ^'^  S*^^®  ^^<^'  BUckpool. 

1896  Jan.  18    Collins,  B Surveyor  to  the  Urban  District 

Council,  Enfield,  N. 

1905  Apr.  29    Collims,  W.  A.     Surveyor  to  the  Rural  District 

Council,  Bridgwater. 

B1M7  Fe^  13}  ^"°*^  P.  F.,  M.  Inst.  C.E.    19 Lower  liseson  Street,  Dublin. 

«}S?i  ?Sr  ?il*C)ooK,  F.  C Surveyor  to  the  Urban  District 

T1900  Dec  15/  Council,  Nuneaton. 

1893  Apr.  22    Cook,  F.  P.,  Absoo.  M.  Inst    Surveyor  to  the  Urban  District 

as.  Council,     Mansfield     Wood- 

house. 

ti^  i?*^  i21*C00K,  J.,  Assoc  M.  Inst  QB.    11      Dalton     Road,     Liscaid, 
T1890  Mar.  29/  Cheshire. 

!l^  i?^  JSVoooPBR,  C.  H.,  M.  Inst  C.B.    Borough  Engineer,  Wimbledon. 
T1890  Mar.  2»)      (^Member  of  CouncU.)  15  Dora    Road,  Wimbledon 

Park,  S.W. 

1898  Sept.  3      Coopbb,  E.  C Surveyor  to  the  Urban  District 

Council,   Shanklin,    Isle    of 
Wight. 

1894  Oct    20    OoopBB.  F.  A.,  C.M.G.,  M.    Director     of     Public    Works, 

Inst  C.E.  Colombo,  Ceylon. 

1887  Sept  17    Coofbb,  W.  W ' ..     Surveyor  to  the  Urban  District 

Council,  Slough. 

.^•SS  i^'  IH  COPLBT,  C.  T.,  A.MJn8tC.R  252  Barkerhouse  Road,  Nelson, 

B1902  Nov.  8  /  Lancashire. 

1896  Nov.  28    Cobbbtt,  J Borough  Engineer,  Salford. 

1896  Jan.  18    Coboon,  R.  C Surveyor  to  the  Rural  District 

Council,  Belper.  **  Belmont," 

/«io<vc  If       oo\  Duffield,  near  Derby. 

SSS  T   ^  rX>»C0BRiB,  H.  W.       Surveyor  to  the  Urban  District 

T1897  Juiiel9/  Comicil,   Lower    Bebington, 

iQAA  T       oi  Cheshire. 

.iS»  1     ®  ^l\  OoTTEBBLL,  A.  P.  L,  M.Inst  28  Baldwin  Street,  Bristol ;  and 

B1903  Jan.  17/      ^  ^  j7  Victoria  Street  S.W. 

1906  Mar.  8      Cottlb,  F Borough    Engineer,     Douglas, 

ifiQi  T        oK\  Isle  of  Man. 

il®7  JuW  31/  CovBBLiT,  J.  8 Surveyor,  Penmaenmawr. 

1898  May  21    Coz«J Surveyor  to  the  Urban  District 

Council,Margam,Port  Talbot 
P1880  Feb.  7      Cos,  J.  H.,  M.  Inst  C.B.    ..     aty  Surveyor,  Bradford. 
1900  Mar.  10    CBABTBEB,W.R.,M.ScCViol),    Highway  Surveyor  to  the  Rural 
A.  M.  Inst  C.B.  District  Connoil,  Donoaster. 
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P1881  May  6      Gbbbb,  A^  Asioo.  M.  IiiSt.O.E.    City  Soryeyor,  York. 
1900  July  19    Gbo88,  A.  W.,  A.  M.  Inst.  O.E.    Sor^eyor  to  tbe  Urban  District 

Goanoil,  King's  Norton. 
1889  Dec.  14  *Obowthbb,  J.  A.,  Assoc.  If.    Borough  Engineer.  Southamp- 
Inst.  O.E.  ton. 

S222  M-^  J«}»Cbuiip,  B.  H.,  a.  M.  Inst  C Jl    Surveyor  to  the  Urban  DUtrlot 
T1903  May  16/  Ooiicil,  Hinokley. 

Tl^  Am?  ^}*Oui)bibd,  T.  O Borough  Surveyor,  Beodes. 

1900  June  16    GuvMiKa,  W. Highway  Surveyor  to  the  Rural 

District  Council,  Lanohester, 
CO.  Durham. 

1889  Dec.  14    Gubball,  A.  E Surveyor  to  the  Rural  District 

Gounoil,  Solihull,  Warwick- 
shire. 

1896  Apr.  25    Oubbt,  W.  F P.W.D.,  Pretoria,  South  Africa. 

1893  Mar.  4  \  Gubbt,  W.  T.,  A.  ML  InstG.E.    Minas  de  Bio  Tinto,  Provincio 

B1899  Feb.  25/  Huetra,  Spain. 

1897  Feb.  18    Gutlib,  H.A.,  M. InstG.E.    Gity  Surveyor,  Belfiwt 

(Member  of  Ccmoa.) 


1893  June  24  *Dalton,  J.  P. 

(Member  of  CovmaU,) 


1899  Jan.  21    Davidson,  J.  F. 

1900  Oct  15    Davxxs,  W.  J. 


1880  Apr.  10    DAVIS,  A.  T.,  M.InstGJ:. 

(Past  Preskknt.}  (Member  of 

CounciL) 
1900  Oct  15  ^Dawson,  G.  F 


.l^^v.n^^--'°-'- 


1896  July  25    Dawson,  N.H 

1879  May  1      Dawbon,  W.,  M.  Inst  G.E. 

1898  Jan.  15    Day,  G 

1873  Dec.  9      DEAGOK,    G.    F.,    LL.D. 

(Glasgow),    M.  Inst.  G.E. 

(Past  President.^ 
Jan.  15    DsANB,J.W. 


1892  Mar.  11  *Dbabden,    H.,  A.    M.  Inst. 
O.E. 

1904  July  14    Dblaiit,J.  F 

P1890  Feb.  1      Dennis,  N.  F.,  A.M.Inst.G.E. 


1896  July  25    DEWHUurr,  J. .. 
1895  June  27    Diokinson,  R. 


Surveyor  to  the  Urban  District 
Gouncil,Byton-on-Tyne.  Hon, 
Secretary,  Northern  District 

Surveyor  to  the  Urban  District 
Gouncil,  Willington  Quay. 

Surveyor  to  the  Urban  Dristrict 
Gouncil,  Nantyglo  and  Blaina. 
Gouncil  Offices,  Blaina. 

Gounty  Surveyor,  Salop. 
Shrewsbury. 

Surveyor  to  the  Urban  District 
Gouncil,  Barking. 

Wykeham  House,  Barking. 

Borough  Surveyor,  Banbury. 

Surveyor  to  the  Urban  District 
Gouncil,  Leyton,  N.E 

Borough  Surveyor,  Ghatham. 

16  Great  George  Street,  West- 
minster, 6.W. 

Surveyor  to  the  Urban  District 

Gouncil,  Smallthome. 
Borough  Engineer,  Dewsbury. 

Gity  Engineer,  Gork. 
Borough  Engineer,  West  Har- 

UepooL 
Surveyor  to  the  Rural  District 

Gouncil,  Ghelmsford. 

Surveyor  to  the  Urban  District 

Council,  Redditoh. 
Surveyor  to  the  Urban  District 

Gouncil,  Berwick-on-Tweed. 

Gliffe  Terrace,  Banmore, 
Sheffield. 
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1900  Feb.  10    DiGaLE,  Jamiis      Surreyor  to  the  Urban  Distriei 

Oonndl,  Mailook. 
1881  Deo.  10    DiQOLS,  J.,  A.H.  Inst  0  JL       Water  Engineer,  Hey  wood. 
1889  Sept.  21    Dioau,  Wm Sorveyor  to  the  Bural  District 

Council,  Bnncom.  FrodBham, 

Chester. 

1877  Oot   20    DiTOHAii,  H Borough  Snrreyor,  Harwich. 

1897  Apr.  10    Ditsb,D.J Surveyor  to  the  Urban  Distrfot 

Council,  Marple,  near  Stook- 

port. 

Bl^  Jm.  i?}  ^^°^*»  ^-  ^-^  ^-^  ^^^^  ^-^    Waterworks  Engineer,   Harro-. 

Tl^  Oct   24}*^^^^'  ^'  ^"  ^•I>>*^  0-^      Borough  Engineer,  Town  Hall^ 
'  Woolwich. 

1887  June  18    Ddlon.  B.,  ABaocMJnstCE..   Borough  Surveyor,  Stratford-on- 

Avon. 
1889  July  4      Dodd,  P.,  Aseoa  M.  In0t.C.E.    Borough  Suryeyor,Westem  Dis- 
trict, Wandsworth,  S.W. 

1897  Jan.  16  *D6dobon,  A Surveyor  to  the  Urban  District 

Council,  Clayton-le-Moors, 

1888  May  12    Dobmak,  B.  H.,M.  Inst  C.E.    County     Surveyor,     Armagh. 

{Member  of  Coimctf.)  Hon.  Secretary,  Irish  District 

1898  June  30    Dobmsb,  P.  C Surveyor  to  the  Urban  District 

Council,  Chesham,  Bucks. 

T1904  Sent  n}*I>ou«i'^  8 Surveyor  to  the  Urban  District 

^       '  Council,  KenilwortlL 

1906  Jan.  20    DouGLAflS,  W.  L.,  AasocM.    District  Engineer,  Middle  Ward, 
Inst.  C.E.  Lanark    County.       District 

OfDoes,  Hamilton*  N.B. 

1899  Oot.  21    Dbtland,  A.,  A.  M.Inst  C  Jl    County  Surveyor,  Wiltshire. 

1891  Deo.  12    DumN,  W.  E.  L.,  M.  Inst    County    Surveyor,    Wateiford, 
C.E.L  Ireland. 

J???  ?®^^  P)  Dotoh,  T.  H.        27  Clement's  Lane,   Lombard 

11901  June  8/  Street,  E.C. 

1898  May  21    Dunn,  J Surveyor  to  the  Bural  District 

Council,  Chesterton.    Bruns- 
wick House,  Cambridge. 
1873  Feb.  15    Dunbooiibb,C.,M.A., M.Inst    92  Victoria  Street, Westminster, 
C.E.  S.W. 

T1S2  ^t  24}*^^*^'  ^-^  ^  ^^-  ^-^     ••     ^^^^  Surveyor,  Aberdeen. 

1882  June  29    Dtxb,  S Engineer  to  the  Bural  District 

Council,  Bridlington,  29  Quay 
Boad,  Bridlington. 

1879  May  1      Babnshaw,  J.  T.«  Assoc.  M.  Borough     Surveyor,   Ashton- 

Inst  C»E.  under-Lyne,  Lancashire. 

1904  Aug.  3      Easton,  W.  C,  B.  So.,  M.  Glasgow  Main  Drainage  Works, 

Inst.  C.E Partick,N.B. 

B1901  DeJ  7^}*Eastwood,  J.,  A.M.  In8t.C.E.    2  Dunkirk  Crescent,  Halifax. 

1883  Aug.  4      Eaton-Shobe,  Qt^  Abboc.  M.  Borough  Surveyor,  Crewe. 

InstCE. 

1877  Nov.  18    EAYB8,  J.  T..  M.Inst.Cj:.  39  Corporation  Street,  Binning- 

{Pasi  PresidetU,)  ham. 

1890  May  3      Ebbbtts,  D.  J Surveyor  to  the  Urban  District 

Council,  Acton. 

1890  Feb.  1      Eddowss^W.  C Borough  Surveyor,  Shrewsbury. 
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»i^  t!S*  ?J1*2^«.F.J.,  M.lMt.O.E.  •.     22     Collingwood     Buildings, 
J11896  Jan.  18/  Newoa8tleM)n-Tyne. 

1891  Sept  12    EDM0ND80H,  S Snnreyor  to  the  Rural  Dirtriot 

Oonncil,  Burnley. 

1904  Jan.  28    Edwabdb,  H.  G.  J.,  AmocM.    Borough  Engineer,  Lambeth. 
Init.  G.E. 

1907  Not.  2      Elob,  W.  H.,  A.  M.  Lui  G.E.    Borough  Engineer,  Bacup. 

1897  July  31  ^Elfobd,  E.  J.       Borough  Surveyor,  Southend- 

on-Sea. 

1885  Oct.  8      Elvord,  J GonBuIting  Engineer,  Poole. 

1873  Feb.  15    ELLIOE-OLABE,  E.  B.,  If.    13  Gharles  Street,  St  James's, 
Inst.  O.E.  (Past  PreHdmt.')        London,  S. W. 

1900  Apr.  21    Eluott,  F.  T *<  Woodbine,"     Albion     Boad, 

BirchiDgton-on-Sea. 

1907  May  25    Enolaxd,  J Borough  Engineer,  Wrexham. 

1895  July  27    Emtwisle,  H.        Surveyor  to  the  Urban  District 

Oonnoil,  Swinton,  near  Man- 
chester. 

1897  Jan.  16    Evakb,  E.,  A.  M.  Inst  O.E.      Gounty    Surveyor,    Gamarvon- 

shire. 

1895  Jan.  19    EvAiro,  E.  L,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 

G.E.  Gounoil,  Penarth,  S.  Wales. 

1896  May  29    Evans,  J.  P. Surveyor  to  the  Bural  District 

Gouncil,  Wrexham. 

1903  Oct  17    Evans,  S Gounty  Surveyor,  Mold,  Flint- 

shire. 

- 1890  June  7      Faiblet,  W.,  A.M.  Inst  G.R    Bichmond      Main      Sewerage 

Board,  Eew  Gardens,  aW., 

aiftOR  Tnnft*tf>l  and  69  Victoria  Street,  S.W. 

miSqqpSf  S?rFABNHAM,W.A SuTveyor  to  the  Urban  District 

T1899  Feb.  25i  CoiicU,  Foots  Gray.  Sidoup. 

1887  July  14    Fabeall,  T. Surveyor    to    Urban    District 

Gouncil,  Sherborne,  Dorset 

1893  July  31    Fabbington,   T.    B.,  A.  M.    Surveyor  to  the  Rural  District 

InstG.E.  Gouncil,    Gonway.      Trinity 

Square,  Llandudno. 
1896  Jan.  18    Fabbington,  W.,  Aasoe.  M.    Surveyor  to  the  Urban  District 
InstG.E.  Gouncil,     Woodford     Green, 

Essex. 
1896  Nov.  28    Fbatheb,  F Surveyor,  Gheriton,  near  Folke- 
stone. 

1900  Dec.  15  *Fbllows,  T.  E Surveyor  to  the  Urban  District 

Gouncil,  WiUenhall. 

1894  Jan.   18    Fbnn,  T. Surveyor  to  the  Urban  District 

ififi7  s^nf  17^  Gouncil,  Belper. 

El^JuSelo)^^^^'^ Engineer   to   Stourbridge  and 

'  Stour       Valley      Sewerage 

Boazds.     Old  Bank  Offices, 
Stourbridge. 
P1899  Jan.  21    Fidlbb,  A.,  M.  InstG.E.  ..    Borough  Engineer,Korthampton. 
(Member  of  OomoU,) 

Sl906  8^t.22}*^"^  ^  ^•'  A.  M.  Inst  G.E.    Borough  Surveyor,  Kensington. 

?1M4  jS^Is}**^*^^-^'^-^-^^"^-^-^-    Borough     Engineer,     Bethnal 

Green. 

1904  Nov,  18    FiNDLAT,J.  B Burgh  Surveyor,  Leith,  N.B. 

1894  Jan.  13    Findlat,  B.,  A.M.  Inst.  O.E.     Surveyor,  Eltham  Green,  S.B. 
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01892  May  28) 

T1897  Jan.  16[*FiTroN,  G Thornfleld,     UrmBton      Lane, 

11903  July  25)  Stretford,  Manchester. 

1903  May  16    FirzMAUfaoB,     M.,    03I.G.,  Chief  Engineer,  London  County 

M.  Inst.  C.E.  Council,  Spring  GardeuB. 

1895  Oct    19    Flemikq,  M.  J Borough  Surveyor,  Town  Hall, 

Waterford. 

1893  JaB.  14\  Flower,  T.  J.  M.,  Agsoo.  M.    Scottish    Buildings,    Baldwin 
B1899  May  6  /      Inst  C.E.  Street,  Bristol;  and  28  Vic- 
toria Stieet,Westminster,8.W. 

1906  Sept  22    Fobbis,  A.      ..     County  Boad  Surveyor,  Linlith- 
gow, N.B. 

S^  T?i?^  o7|»FoEBB8,  A.  H Surveyor  to  the  Urban  District 

T1899  Jan.  21/  OouncU,  Saffron  Walden. 

1896  Nov.  28    Ford,  G City  Surveyor,  St  Albans. 

J^r^S^— '^ ''^s^:^^r^'^ 

61901  June  8  ] 

TA1901  Oct.  19>*FowLi>8,  W.,  A.  M.  Inst.  C.E.     Borough  Engineer,  Eeighley. 
T1907  Sept?  I 
1873  May  2      FOWLEB,    ALFBED    M.,    1     St    Peter's    Square,  Man- 
M.  Inst.  C.K  (Past  Freti-        Chester. 
dent.) 
61896  Jan.  18) 
TA1904  May  28>*Foz,  S.  F.  L.,  Asboc  M.  Inst    Borough  Surveyor,  Luton. 
T1906  May  26|       C.E. 

1897  Mar.  13    Fox-Alun,  C.  J Surveyor  to  the  Urban  District 

Council,  Smethwick. 

SiSS  S!f  fl^l*FBA8BB,  B.  W Surveyor  to  the  Urban  District 

T1902  Nov.  8  /  Council,  Hoylake,  Cheshire. 

1895  Oct   19    Fbost,  H Surveyor  to  the  Urban  District 

Council,  Goeport  and  Alver- 
stoke.    Gosport. 

BlS^  j^®  \l\  Fry,  W.  BL,  A.M.  Inst  O.B.      9  High  Street,  Gosport. 

1877  Oct.   20    Gamble,  S.G.,  Assoc.  M.  Inst.    Metropolitan     Fire     Brigade, 
C.E.  Southwark  Bridge  Boad,  &M. 

1885  June  6      GAXMAaB,  J Borough  Surveyor,  Dudley. 

El^  Jme  lol  ^^^^'T*  C-  T Estate  OflQce,  Newtown  Linford, 

''  Leicestershire. 

1894  Mar.  3      Gabbett,  J.  H.     ..     ..     ..     County  Surveyor,  Worcester. 

Biwl  Feb'  ^1  ^^^SKJSLL^F Albert  Chambers,  Carr  Lane, 

'  Hull. 

1902  Jan.  25    Gent,  T.  W.  B.     Surveyor  to  the  Bural  District 

Council,  Leigh. 
1902  Feb.  22    GEOBaB-PowiLL,  J.      ••     ..     Surveyor  to  the  Bural  District 

Council,  Godstone,  Surrey. 
1905  Jan.  28    GBmirGB,  C.  F Surveyor  to  the  Urban  District 

Council,  Teignmouth. 
1901  Oct    19    GzBBS,  A.  G Surveyor  to  the  Bural  District 

Council,  Midhurst,  Sussex. 
1900  Mar.  10    Gibson,  S Surveyor  to  the  Urban  District 

Council,  Biddulph. 
1889  Dec.  14    Gink,  A.  F District  Surveyor  to  the  Kent 

County  Council,  Tonbridge. 

70  Quarry  Hill,  Tonbridge. 
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1899  June  10    Gladwell,  A Engineer  and  Buireyor,  Rural 

District  Oonnoil,  Eton.  160 
High  Street,  Slough,  Backs. 

1904  Jan.  28    Qlkdhill,  G Surveyor  to  the  Urban  District 

CouDcil,Balby  with  Hexthorpe. 

1893  May  13  *Glotke,  R.M.,  M.  Inst.  O.B.      District      Engineer,      Spring 

Gardens,  S. W. 

1895  Jan.  19    Goldeb,  T.  G Borough  Surveyor,  DeaL 

1904  Feb.  27    Goldbwobtht-Obump,  T.    ..     Surveyor  to  the  Rural  District 

Council,    Taunton.      8     St. 

George's     Terrace,    Wilton, 

Taunton. 
1886  June  12    Goodyear,  H.,  Assoc.  MJnst    Borough  Surveyor,  Colchester. 

C.B. 
1897  June  19    Gobdok,  F Surveyor  to  the  Rural  District 

CouQciL     Halifax.     Clifton, 

Brighoiisa 
1899  June  10    Goudib,  A.  H Burgh  Engineer,  Stirling,  N.B. 

Vmi  iS^  7^}*Gbawt,  F.  T Borough  Surveyor,  Gravesend. 

1905  Sept  23    Gray,  C.  C Surveyor  to  the  Urban  District 

Council,  Hayes. 
al887  Feb.  5  \*Gbbatobez,  A.D.,    M.  Inst    Borough  Surveyor,  West  Brom- 
PPT1898  Apr.  22/      C.E.  {Member  of  ComoU,)  wich. 

1895  Mar.  5      Gbeen,  A.A.         Borough  Surveyor,  Brackley. 

1899  June  10    Gbeen,  G.,  AM,  Inst  C.E...     Borough     Engineer,     Wolver^ 

hampton. 
1901  Feb.  16    Gbeen,  J.  S Borough  Engineer,  Haslingden. 

1897  Mar.  13    Gbeen,  W Surveyor  to  the  Urban  District 

Council,  Castleford. 
▲1901  Deo.  7  \  Gbeenshields,  N.,  Assoc  M.    Borough  Engineer,  Bedford. 
T1908  Dec.  12/      Inst  C.E. 
1890  May  3  \  Gbeenwell,   A.,   Assoc  M.    30    Fumival    Stieet,  Holbom. 
B1898  Apr.  23/      Inst  C.E.  E.C. 

1898  Mar.  19    Gbbgoby,  T Surveyor  to  the  Urban  District 

Council,  Newbum-ou-Tyne. 

1892  Jan.  16    Gbeoson,  G Surveyor  to  the  Rural  District 

Council,  Durham. 

1886  Oct  16  Gbegson.  J.,  Assoc.  M.  Inst  Surveyor  to  the  Urban  District 
C.E.  Council,      Padiham,       near 

Burnley. 

1882  Sept.  SO    Gbieybs,  B Surveyor  to  the  Urban  District 

Council,  Blyth,  Northumber- 
land. 

1897  June  19    Gbieveb,  W.  H Surveyor  to  the  Urban  District 

Council,  Buxton. 
1904  Oct   29  ^Gbiffitbs,  H.  LL,    ..         ..     Borough  Surveyor,  Brecon. 
1886  Sept  11    Gbihlbt,  S.  8.,  Assoc  M.  Inst    Surveyor  to  the  Urban  District 
C.E.  Council,  Hendon. 

1899  Dec  16    Grimbhaw,  F.  H.,  A.M.  Inst.    Surveyor  to  the  Urban  District 

C.E.  CouucO,  Atherton. 

1898  Dec  17    Guilbebt,  T.  J States  Surveyor,  Guernsey. 

1892  Apr.  28    Guhnis,  J.  W.        County     Surveyor,     Longford, 

Ireland. 
1890  Mar.  29    Gunton,  C.  J.,  AJA.  InstGE.    Surveyor  to  the  Urban  District 

Council,  Wood  Green,  N. 
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1891  Dec.  12    HACKVi-r,  E.   A.,  M.E.,  M.  County     Surveyor^     Clonmel, 

Inst.  O.E.  Tipperary,  Ireland. 

18d7  Jnne  19    Haocb,  S.       Borough      Surveyor,     Dukin- 

field. 

1885  June  6      Haigh,  J.,  A.M.  Inst  C.E.  ..  Borough     Surveyor,     Aberga- 

yenny. 
1906  June  28  ^Hailstonx,  T.  H.        ..     ..     Borough  Surveyor,  Richmond, 

Yorkfl. 

1896  Apr.  25    Haikswobth,  M. Surveyor  to  the  Urban  District 

Council,  Teddington. 
1902  Sept  6      Hals,  A Municipal  Engineer,  Howrah, 

2}S?  Sif*  JS[*Haix,  0 Surveyor  to  the  Urban  District 

T1901  Oct   19/        -^  O^^^jl^      Droylsden,      near 

Manchester. 
1902  Nov.  8      Hall,  E.        Borough  Surveyor,  Carnarvon. 

JiS^  tS  o?)  Hall,    J.,    M.  Inst.  O.E.  Executive  Engineer,  Municipal 

BlWW  Mar.  Zl)      (^Member  of  CounoU.)  Offices,  Bombay.    Hon.Secre- 

iarjfy  Indian  District 

1886  May  1      Hall,  W.,  A.M.  Inst  C.E.         Surveyor  to  the  Urban  District 

Council,  Great  Crosby. 

1900  Jnne  16    Hallam,  B ..     Surveyor  to  the  Rural  District 

Council,  Eton. 

1901  May  11    Halleb,J.  0.        Surveyor  to  the  Urban  District 

Council,  Carlton,  near  Not- 
tingham. 

1905  June  22  *Hai^tbad,  B Surveyor  to  the  Urban  District 

Council,  Brierfield,  Lanes. 

1894  July  7      Hamab,A Borough     Surveyor,     Bishop's 

Castle,  Shropshire. 

1887  Mar.  12    Hambt,  G.  H.,  A8B00.M.In8t    Borough  Engineer,  Lowestoft 

C.E. 

1897  Feb.  13    Hamp,  H.  J.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Council,  New  Swindon. 

1897  Mar.  13    Hanson,  J.  H Surveyor  to  the  Urban  District 

Council,  Cottingham,  Yorks. 
1890  Sept  13    Hanson,  W Surveyor  to  the  Urban  District 

Council,  Wantage. 

1896  Jan.   18    Haba,  R.        aty      Engineer,     Yokohama, 

JapaD. 
1873  Feb.  15    HABDiNa,J.R Ashley  Road,  Epsom,  Surrey. 

1899  Jnne  29  *Habgbbavb8,  J.  E Surveyor  to  the  Urban  District 

Council,  Famborough,  Hants. 

1899  May  6      Habman,  E.  A.,  M.  Inst  C.E.    Corporation     G^      Engineer, 

Huddersfield. 

1897  Mar.  13    Habpub,  A.  O Surveyor  to  the  Urban  District 

Council,  Caerphilly. 

1905  Jan.  28    Habpcb,  J.  L.       Town  Surveyor,  Brierley  Hill. 

1894  Mar.  3      HARPUR,  W.,  M.  Inst  GJ5.    aty  Engineer,  Cardiff. 
{Past  President,    Member  of 
Council,) 

1896  Jan.  18    Habbis,  F Surveyor  to  the  Rural  District 

Council,  Tonbridge.  Bid- 
borough,  Tunbridge  Wells. 

51907  J^  19}  ^^«»"»  K.  J.  S.      Borough  Surveyor,  Wisbech. 
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1901  May  11    Habbiboh,  A.,  M.IiisiG.E.   ..     Borough  Engineer,  Sonthwark. 

Town  Hall,  Walworth  Road, 
8.E. 

1906  Apr.  28  *Hasbisov,  E.  Y.,  Assoc.  M.    Sarreyor  and  Water  Engineer 

Inst.  C.E.  to  the  Urban  District  Council, 

Wellingborough. 

1899  June  29    Harbison,  G.  F.  P Surveyor  to  the  Rural  District 

Council,  East  Stow.     Stow- 
aionn  Ma*  ^Q^  market,  Suffolk. 

mioJK  M«  «  rHABBisoN,  J.  W Surveyor  to  the  Urban  District 

i»2«  v^'  ofil  OouncU.  Wombwell,  Yorka. 

B1904  Jan.'  23/  ^^M^ON,  W.,  A.M.  Inst.  O.B.    8  Hythe  Street,  Dartford. 

1905  Sept  28    Habt,  G.  A Sewerage  Engineer,  Municipal 

Buildings,  Leeds. 

1896  Oct.  24    Habtlet,  T.  H Borough  Surveyor,  Colne. 

P1887  June  18    Habtt,  S.,  M.  Inst  CE.  I. ..     City  Engineer,  Dublin. 

1893  Oct.  21    Habvkt,    T.   F.,  Assoc  M.    Borough    Engineer,    Merthyr 

Inst  CE.  Tydvil. 

1907  Apr.  27    Hawks,  W.  C,  A.  M.  Inst  C.E.  Borough  Surveyor,  Dover. 

1889  Feb.  9       Hawkins,  I.  T.,  Assoc  M.    Director  of  Public  Works,  Lagos. 

Inst.  C.E. 

1906  Dec.  15    Hawkins,  J.  F County  Surv.,  Roads  &  Bridges, 

Berkshire.    Reading. 

1892  Apr.  23    Hawlet,  G.  W Highway     Surveyor     R.D.C., 

Basford.    Burton  BuUdings, 
Parliament  St.,  Nottingham. 

1902  July  10    Hatnbs,  H.  T.^Assoc  M.In8t.    City   Engineer,    Perth,    West 

C.E.  Australia. 

1895  Apr.  20    Hatnes,  R.  H.,  M.  Inst  CE.     Borough    Engineer,    Newport, 

21SI  ?"J®iK|»HATWABD,  T.  W.  A.,  A.M.    Borough  Surveyor,  Town  Hall, 
Ti»y»  Jan.  loj     j^^  ^^  (Member  of  Council.)      Battersea. 

?1903  jSe  25}*^^^^' ®- ® Borough  Engineer,  Brighouse. 

1907  Mar.  2      Heap,  J.  A Borough  Surveyor,  Todmorden. 

1899  June  10    Heath,  J.       Surveyor  to  the  Urban  District 

Council,  Urmston. 
1885  June  6      Hbaton,  G.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  Dist 
C.E.  Councils,  Abram  and  Pember- 

ton.    King  Street,  Wigan. 

1890  Feb.  1      Henderson,  A.  J.,  Assoc  M.    *<Bramley,"    Killamey    Road,. 

Inst.  CE.  Wandsworth,  S.W. 

®i5^?  Sir  ?q1*Hbndby,  J.  S Surveyor  to  the  Urban  District 

T1901  Oct.  19j  Council,  Cannock,  Staffs. 

1897  Feb.  18    Hbnby,T Surveyor  to  the  Rural  District 

Council,  East  Retford. 

1903  Dec.  12    Henshaw,  B.  S Surveyor  to  the  Urban  District 

Council,  Portland. 
1892  June  11    Hebon,  J.,  B.E.,  B.A County    Surveyor,    Co.  Down. 

Courthouse,       Downpatrick, 

Ireland. 
1902  Hay  10    Heslop,  R Surveyor  to  the  Urban  District 

Council,  Tanfield,co.  Durham 
1875  Deo.  21    Hewson,  T.,  M.  Inst  OJE.  ..     Carlton  Chambers,  Albion  St, 

Leeds. 

1894  July  7      Hiooenb,  T.  W.  E.,  Assoc  M.    Borough  Surveyor,  Town  Hall, 

Inst  CE.  Chelsea,  S.W; 

1898  May  21    HiooiNS,  J Chief  Engineer,  Grey  Co.,  New 

Zealand. 
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t]^  2^1*  V  |*HiLL,  H.  F Surveyor  to  the  Urban  Dwtriot 

1898  Dee.  17    Hihohcliffb,  D.    ..    -..     ..     Surveyor  to  the  Urban  DiBtriot 

Council,  Shepton  ICallet. 

1902  July  10  *HiinB8,  C.  E Surveyor  to  the  Urban  District 

Council,  Windermere. 

1898  Sept  8      HiBar.  R.  P.,  A.M.  Inst.  C.E.     Borough  Surveyor,  Southport 

1895  June  27    Hodqson,  W Surveyor  to  the  Urban  District 

Council,  Keswick. 

-IS?  ti!^  ?^Vhoobin,  L.  W "Rowena,"     Preston      Road. 

B1901  May  11  j  Leytonstone,  N.E. 

1890  Feb.  1      Holden,  J.,  A.M.  Inst.  C.E.      Surveyor  to  the  Rural  District 

Council,    Llandaff.       Ely, 
Cardiff. 

1897  Jan.  16    Holb,W.  P Borough        Survevor,      Mont- 

gomery.    Ciowtnej^s     Hall, 

Welshpool 

1904  Aug.  16    Holmes.  F.G.      Burgh  Surveyor,  Govan,  N.6. 

1892  Mar.  11    Holmes,  G.  W.,  Assoc.  M.    Engineer  to  the  Urban  District 
Inst  C.E.  Council,  Walthamstow,  N.B. 

SS^^}'Ho...«-B. ^"rrSSon^SSge,^*^' 

1901  Dec.  7    *Holt,  W Surveyor  to  the  Urban  District 

Council,  Sale,  Cheshire. 
1884  Oct.  9      Hoolet,  Cosmo  C,  Assoc.  H.    Surveyor  to  the  Rural  District 
InstC.E.  Council,  Barton-upon-Irwell. 

Croft's  Bank  House,  Davy- 
hulme,  nr  Manchester. 
1884  Oct   9      Hoolbt,  E.  P.,  M.InstC.E.      County  Surveyor,  Nottingham. 
iVioe-President) 

1898  Jan.  15    Hopkinson,  F Surveyor  to  the  Rural  District 

Council,  Blyth  and  Cuckney. 
40  Bridge  Street,  Worksop. 

1891  Dec.  12    Hoban,  J.,  M.E.,  MJnstCE.    County  Surveyor,   82    George 

Street,  Limerick,  Ireland. 

1895  July  27    Hobspall,  W.  H.  D Surveyor  to  the  Urban  District 

Council,  Southowram.  9Har> 
risen  Road,  Halifax. 
AI902  Feb.  22\  Hobton,  J.  W.,  Assoc.M.Inst    County  Surveyor,  Derbyshire. 
T1906  Nov.  3  /      C.B. 

1894  Mar.  3      Howabd,  H Surveyor  to  the  Urban  District 

Council,  Littlehampton. 
P1889  Dec  14\  Howabd-Smith,   W.,  Assoc.    *' Arosa,"  Amersham  Hill,  High 
B1898  Oct   15/      M. InstC.E.  Wycombe. 

1880  May  27    Howoboft,  J Surveyor  to  the  Urban  District 

Council,  Redcar,  Yorkshire. 

1894  June  21    Howell,  F.  G County      Surveyor,       Surrey. 

Kingston-on-Thames. 

1896  Feb.  22    Howsb,  W.  T Surveyor  to  the  Urban  District 

Council,  Bexley. 

1897  June  17    Hughes,  H.  T.      Highway    Surveyor,   Hayfield 

Road,  Chapel-en-le-Fritn. 

1897  Jan.  16    Humfhbeys^J Surveyor  to  tne  Urban  District 

Council,  Maesteg. 

1899  June  1      Hvmphbies,  H.  H.        ..     ..     Surveyor  to  the  Urban  District 

Council,  Erdington. 

1894  June  21    Hunt,  G.  J Borough  Engineer,  Dorchester. 

1897  July  8      Hunteb,  T Surveyor  to  the  Urban  District 

Council,  Leigh. 
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SlSi  i^'  L)*Htod,  H Surveyor  to  the  Urban  Diatriot 

«i  1^  aSI:  fA  Codiioil.  BioadBtaiTB. 

!rioni  ^*  7  rHuTTOH,  F SuTveyor  to  the  UrUn  Distrfot 

Aiq^s  p!k'  99^  CounoU,  Aflhton-on-MerBey. 

iiSvQ  \tVl'  oi\  HUTTOK,  S Surveyor  to  the  Urban  District 

T1903  Mar.  21/  narLnil    TCrmnntK 


Goimoil,  Ezmouth. 


ml906  1^  3  ^}  ^'^^"^8,  E.  W Surveyor,  Pokesdovn. 

«i^  n5f '  o2l*^»«HAM,  W^  A.M.  lMt.aB.  Hydranlio      Engineer,      Port 

T1896  Oct.  24/  Elizabeth,  South  Africa. 

1899  Feb.  25    Iitgrau,  8 Gonnty       Surveyor,       Devon. 

Exeter. 

1888  Nov.  17    Ibvino,  W.E.        Surveyor,    Toowong,    Queens- 

ifioti  TnnA  oj.\  land,  Australia. 

B1902  1^!  8  }  ^^"^^^  ^-  ^'  ^-  ^^-  ^•®-  ••  ^  Verulam    BuUdings,    Giay's 

1904  May  28    IvssoK,  J.  A Surveyor  to  the  Rural  District 

Council,  2  Nares  Street,  Soar- 
borough. 


1900  July  19    Jaok,G.  H. County    Surveyor,     Hereford- 
shire. 

1893  Oct  21    Jatfbet,  W Town  Surveyor,  Matlock  Bath. 

1896  Oct.  24  /ambs,  A.  C,  A.M.  Lost  C.E.    Surveyor  to  the  Urban  District 

CouDcil,    Grays     Thurzock. 
Grays. 

1903  Dec.  12    Jaios,  0.  C,  M.Inst.C.E.    ..     The  Ministry,  P.W.D.,  Cairo. 

28  Victoria  Street,  S.W. 

S  ^.  Ih--".  «.  W..  A.  M-Ict    Bo«>agh^E^e^^8e^2.  ^ 

1897  Feb.  18    Jabvis,  B.  W Surveyor  to  the  Bural  District 

Council,  Tenbuiy. 

1885  Apr.  18    Jbbvbb,  E Surveyor  to  the  Urban  District 

-10QQ  T<.n    1l;^  Council,  Melton  Mowbray. 

SSS  rw'  tSr JwiTO,  R.  H.,  A.  M. Inst  C.E.  Surveyor  to  the  Urban  District 

aJI^  ^  \l{  ^^^  Cheshunt 

mi  QQ«  ?i5'  OA  r  J«NKiK,  C.  J.,  AM.  InstC  j;.  surveyor  to  the  Urban  District 

T1896  Oct  24/  ^^^^  Finchley,  N. 

1899  June  10    JBNKiire,  D.  M.,A.M.InstC.E.    Borough  Surveyor,  Neath. 
1907  Jan    19    Jbnkinb,  J.  P. Borough     Surveyor,     Penryn, 

Cornwall. 

1880  Feb.  7      JsNinNOS,  G Surveyor,  Botherham. 

1895  May  25    Jepsok,  J Surveyor  to  the  Urban  District 

Council,  Levenshulme. 
1892  July  21    Jbvons,  J.  H.,  A.  M.  Inst.  C.E.    Borough  Surveyor,  Hertford. 

1904  May  28    Johkson,  J Borough  Surveyor,  BawtenstalL 

1895  June  27    Johnbtok,  J.,  M.  Inst  C.E.      Waterworks  Engineer,  Brighton. 
1883  Aug.  4  \  Joiras,  9.C.,  Lt-Col.  A.  S.,    Bidge  Cottage,  Finchampstead, 

B1902  Nov.  8  /      M.  Inst.  C.E.  Berks. 

1873  Feb.  15    JONES,  CHAS.,M.  Inst.  C.E.    Borough     Surveyor,     Ealing, 
{Past  President  and  Oen,  Son,        Middlesex. 
Secretary,  Member  of  CouneS,) 

1894  July  7      JoNBS,  Chbistophbb     ..     ..     Borough  Surveyor,Hythe,  Kent 

t]^  ^L  J«Wo»TO.  F.  W Surveyor  to  the  Urban  District 

T1904  June  26/  ^^^^^  ^^^  Somerset 
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1874  Jao.  29  J0NI8, 1.  M.,  M.  Inst.  C.B.  City  Stkireyor,  Cheater ;  Engi- 
neer to  the  Dee  Bridge 
CommiBsionerB. 

1894  Jane  21    Jonu,  J Surveyor  to  the  Rural  District 

Gonnoil,  Hengoed,  vid  Cardiff. 

1894  June  21    Jonu,  J.  O Surveyor  to  the  Rural  District 

Council,  Biggleswade. 

1903  June   6    Jovis,  R.  R Surveyor  to  the  Urban  District 

Gooncll,  Horsforth. 

1900  Mar.  10    Jones,  T.  C Surveyor  to  the  Urban  District 

Council,  Frimley.  Camberley, 
Surrey. 

1892  May  28  Jones,  W.,  As8oo.M.InBtC.E.  Surveyor  to  the  Urban  District 
(^Member  of  Counct?.)  Council,  Colwyn  Bay.    Eon. 

Sec,  North  Wales  District. 

1897  Feb.  18    Jones,  W.  J Surveyor  to  the  Urban  District 

Council,  Rhondda. 

1898  Apr.  28    Jones,  W.  P Surveyor  to  the  Urban  District 

Council,  Qlynoorrwg. 

1906  Dec.  15    Jotoe,  T.  W. Borough  Engineer,  Dartmouth. 

1891  June  25    Jukes,  W.  H Surveyor  to  the  Urban  District 

Council,  Tipton. 


1905  Oct.  28  *Kat,  6.  H.    ..     «.     ..     ..     Surveyor  to  the  Urban  District 

Council,  Irlam,  Lanes. 

ml^  iS  le}  ^^'  ^'  ^'*  ^^^'  ^^*-  ^•^-    ^^^^  ^^^^  Douglas,  Isle  of 
^  Man. 

1892  Apr.  23    Kennedy,  J.  D Borough  Surveyor,  Retford. 

1905  Jan.  28  *Eenton,  L Surveyor  to  the  Urban  District 

Council,  Tottington. 

1895  May  25    Kstwood,  H.  G. Town  Hall,  Hoyland.  Bamsley. 

1892  July  11    KiDD,  T.,  Assoc.  M.  Inst.  C.E.    Surveyor  to  the  Urban  District 

Council,  Swadlincote,  Burton- 

on-Trent. 
1899  Oct  21     KiLLiCK,  J.  S.        Highway  Surveyor  to  the  Rural 

District  Council,  Croydon. 
1899  June  29    Eiluok,  P.  G Borough    Surveyor,    Finsbury, 

E.C. 

B1903  July  25}  ^^™i»»»  -^  M Abbey  Cottage,  Leek,  Staflb. 

1888  Sept.  15    KntK,  T.,  Assoc  M.  Inst.  C.E.    TownEngineer,Ipswlch,Queens- 

land. 
1907  May  25    Kibkpatbiok,  C.  R.  S.,  A.M.  City   Engineer,  Newcastle-on- 
iDst.  C.E.  Tyne. 

1895  Oct   19    Knafp,  R.  W Borough  Surveyor,  Andover. 

1903  June  25  *Enew8TUbb,  F.  W.,  A.M.Inst.    Surveyor  to  the  Urban  District 
C.E.  Council,  Haverhill. 

1903  June  25  ♦Knewstubb,  J.  J Surveyor  to  the  Urban  District 

Council,  Penrith. 

B1903  ^'  17}  ^i»HT»  J-  M.,  A JI.InstO.E.    35  Bancroft  Road,  Mile  End.  E. 

1907  Sept  7      KusAKABE,  B Chief  Engineer  to  Municipality, 

Tokio,  Japan. 

1884  Oct  9      Lacey,  F.W.,  M.In8tC.E.  ..     Borough      Engineer,    Bourne- 
mouth. 

Tl^l  M«.  le}*^^^*^'  ^'  ^ Borough  Surveyor,  Oswestry. 
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Ji^  ^J  ^]  Lawan.  G.  B.,  1L  Inat  CB.    Haidy's      Chambers.      Pieter- 
B1902  Jan.  251  mariteburg,  S.A. 

1900  Dec.  15    Lailet,  H.  Q.  N Surveyor  to  the  Urban  District 

Council,  Trowbridge. 

1900  July  19    LAiTHWAiTB,y Surveyor  to  the  Urban  Difltriot 

Council,  Turton. 

1904  Apr.  80    Lahbsbt,  A.  P.     P.W.D.,     Winoheater     Houae, 

Aiono  Tif.*  oQ\  Johanneeburg,  Soath  Africa. 

T1905  oS[*  28}  Lancashire,  W.  T.,   Absoo.    City  Engineer.  Leeds. 
'      M.Inst.  C.E. 

1904  Oct.  18    Landalb,  Q Burgh  Surveyor,  Musselburgh, 

N.B. 
1891  June  6      Landless,  J.  T.,  Assoo.  M.    4  Nicholas  Street,  Burnley. 
Inst  C.E. 

1904  Aug.  25    Lawbib,  J.  P.        Burgh  Surveyor,  Bo'neas,  N.R 

1884  July  10    Lawson,   C.   G.,  Assoc.  M.    Surveyor  to  the  Urban  District 
Inst.  C.E.  Council,  Southgate.    District 

Offices,  Palmer's  Green,  N. 

1900  Mar.  10    Lawton,  C  H Surveyor  to  the  Urban  District 

Council,  Warminster.    Christ- 
church  Cottage,  Warminster, 

TlMl  mj  11 Y^^  ^-^  ^'  ^'  ^"^■*-  ^•®-     ••  ^*y  Suiveyor,  Truro. 

1904  Aug.  31    Lee,  J Burgh  Surveyor,  Paisley,  N.B. 

1896  Oct.   24    Leebodt,  J.  W County  Surveyor,  Co.Tyrone(S.> 

1898  Mar.  19    Lbete,  H.  J.  G. County  Surveyor,  Huntingdon. 

1880  Apr.  10    Leete,  W.  H.,  A.M.InstC.E.  County  Sturveyor,  Bedford. 

1900  May  19    Lego,  E.  L BoroughSurveyor,Christohuitsfa, 

Hants. 

1894  May  19    Leigh,  W Borough  Surveyor,  Chorley. 

1878  Feb.  15    LEMON,  J.,  M.  Inst  C.E.  Stockwell  Lodge,  The  Avenue, 

(Past  PreiidenL)  Southampton. 

1899  Oct   21    Lines,  E Engineer  to  the  Rural  District 

01896  July  25)  Council,  Chesterfield. 

T1899  Dec.  16|*Livbb8edge,  J.  W Surveyor  to  the  Urban  District 

B190S  Feb.  21)  Council,  Leigh-on-Sea,  Essex. 

1891  Mar.  2n  Livingstone,  G.,  Assoc  M.  216  Church  Road,  Hove. 
B1901  Aug.  24/      Inst  C.E. 

1907  May  25    Llotd-Davies,  D.  E.,  Assoc.  Chief  Engineer,  The  Munid- 

M.  Inst  C.E.  pality,  Alexandria,  Egypt 

T1900  O^  J gl'LoBLEY,  F.  J.,  A Jf  .Inst.O.E.     City  Surveyor,  Chichester. 

1878  May  2      LOBLEY,  J.,    M.In8tC.E.    Borough     Engineer,     Hanley, 
(Past  President,)  (Member  of       Staffordshire. 
Council.) 

1896  June  25    Locke,  W.  B Borough  Surveyor,  Town  Hall, 

Hemel  Hempstead. 
1889  Sept  21    Lomax,  C.  J.,  Assoo.  M.  Inst    Engineer  to  the  Urban  District 
C.E.  Council,    Gorton.      37  Cross 

Street,  Manchester. 

1904  Mar.  26    Longdin,  H.  W Surveyor  to  the  Urban  District 

Council,  Penge. 
1896  Oct   24    LoNGFiELD,  R.  W.  P.,  M.  Inst.    County  Surveyor,  Co.  Cork  (W.). 
C.E.  Bandon. 

1903  Dec.  12    Longlet,  H.  B District  Surveyor,  Town  Hall, 

Manchester. 

1902  Nov.  8      LoBD,  E.  I Borough  Engineer,  Greymoutb, 

New  Zealand. 


Diqitized  by 


Google 


OF  MUNICIPAL  AND  COUNTY   ENGINEERS.  xlix 

Dftte  of  Election 
•BdTraiisfier. 

1901  May  II    Lovedat,  W.  F Borough       Surveyor,      Stoka 

(^Member  of  Cotmcil,')  NewiDgton,    N.      Hon,  See. 

Hetropolitaa  Difitrict. 
1892  Jan.  16    Lotegbotx,   £.  J.,  M.  Inrt.    Borough  Engineer,  Homsey,  N. 
C.E. 

1897  July  8      Ltjusden,  J.  L Burgh  Surveyor,  Kirkcaldy. 

1896  July  25    Lund,  C Surveyor  to  the  Urban  DiBtriot 

Council,  Cleckheaton. 
1896  Oct.  24    Ltnam,  F.  J.,  Aaboo.  M.  InBt.    County  Surveyor,  Co.  Tyrone 
C.E.  (N.). 

€1888  July  12\*Ltnah,  6.  T.,  A8800.M.In8t.    Borough  Surveyor,  Burton-on- 
T1897  Oct.   16/      C.B.  Trent. 

1891  Aug.  1      Ltnam,  P.  J County       Surveyor,       Louth. 

Dnndalk,  Ireland. 


1873  May  2  \  McBeath,  A.  G.,  Amoo.  M.    Montagu  Road,  Sale,  Cheshire. 
.B1900  Mar.  10/      Inst.  C.E. 

1905  Mar.  3      MoBeth,  M.  B Surveyor  to  Mid-Argyll  District, 

Argyllshire  County  Council. 
County  Buildings,  Lochgilp- 
head, Argyllshiro. 

1883  May  30    MaoBraib,  B.  A.,  M.InBtO JB.  City  Engineer,  Lincoln. 

19<HAug.  24    MoBbidb,S Burgh    Surveyor,  Butherglen, 

N.B. 

1900  Feb.  10    MoDebmid,  C.       Surveyor  to  the  Urban  District 

Council,  Eston. 

1897  Feb.  13    McDonald,  A.  B.,  M.  Inst.    City  Engineer,  Glasgow. 
C.K 

1897  Jan.   16    MacRenzie,D County  Surveyor,  Dunfermline. 

1895  Oct.    19    MoKbnzie,  J.  MoD Surveyor  to  the  Rural  District 

Council,  Bncklow.  Mossbum 
Bldgs.,  Stamford  New  Road, 
Altrincham. 

1904  Oct.   1      Mackie,  G.  D Water      Engineer.     Municipal 

Buildings,  Clydebank,  N.B. 

1898  June  30    McKillop,  R Burgh  Surveyor,  Perth,  N.B. 

1906  Mar.  3    *Maden,  J Borough       Engineer,       King 

Williamstown,  S.  Africa. 

1898  Feb.  19    Madin,  W.  B Surveyor  to  the  Urban  District 

Council,  Rushden. 
1886  Dec.  18    Mair,  H.,  M.  Inst.  C.E.       ..     Borough    Engineer,    Hammer- 
smith, W. 

1900  Feb.  10    Mallinbon,  J Surveyor  to  the  Urban  District 

G1891  Jan.  21)  Council,  Skfpton. 

T1897  June  19}*Manlbt,  J 7  Oxford  Road,  Wokingham. 

B1904  Jan.  23) 

1892  July  21    Manning,  G.  W Surveyor  to  the  Rural  District 

Aifioa  T-«    ■in\  Council,  Staines. 

•}^  ji^^- J^}*Mark8,C.  W Borough     Surveyor,    Woking- 

**'      "'  ham. 

1888  July  12    Masks,  H.  C,  M.  Inst.C.E.    City  Surveyor,  Carlisle. 

1899  May  6      Mabks,  W.  L Surveyor  to  the  Urban  District 

Council,  Rhymney. 
1897  Mar.  13    Mabshall,  J. Surveyor  to  the  Rural  District 

Council,  West  Mailing. 
A1903  Jan.  17\  Marshall,  L.   P.,  M.  Inst.    Chief  Engineer,  Rangoon  Muni 
T1907  Nov.  2  /      C.E.  cipality. 
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1891  Jan.  21  \  Mabston,  0.  F.,  Auoo.  M.    Masonic  Hall  Chambers,  Mill 
B1902  Not.  8  /      Inst.  G.K  Street,  Sntton  Ooldfleld. 

1894  Mar.  8      Mabten,    H.   J.,  Assoo.  M.    Borough     Bnrreyor,     Eastern 
Inst.  C.E.  District,   Wandsworth.     215 

High  Bead,  Balham,  S.W. 
1899  ICay  6      Mason,  G.  6.,  Askx;.  M.  Inst    Borough  Surveyor,  Quildford. 
G.E. 

1904  Oct.  22    Massie,  G Water  Engineer,  Falkirk,  K.B. 

1890  Mar.  29    Massie,  F.,  M.  Inst  G.E.    ..     Surveyor  to  the  Bural  District 

Gouncil,  Wakefield. 
1904  Aug.  17    Massie,  J Burgh   Engineer,    Edinburgh, 

N.B. 
1906  Apr.  28    Matheb,  H.  T Surveyor  to  the  Urban  District 

Gounoil,  Surbiton. 

1888  Feb.  17    Mathews,  G.  S.,  Assoc  M.    Surveyor  to  the  Urban  District 

Inst  G.E.  Council,  Dorking. 

1898  Dec.  17  ^Matthews,  E.  B.,  Assoc  M.  Borough  Surveyor,  Bridlington* 

Inst  G.E. 

1904  May  28    Maudslet,  C.  W. Surveyor  to  the  Bural  District 

Council,  Oakham,  Bntland. 

1881  Dec  10    MAWBEY,  E.  G.,  M.  Inst  Borough  Engineer,  Leicester. 

C.E.    (Past  PremdmU,) 

1892  Mar.  11    Mawson,  B.  C Borough  Surveyor,  Evesham. 

al896  July  25\*BiAXWELL,  W.  H.,  Assoc  M.    Borough  Surveyor,  Tunbridge 
T1902  Septe  /      Inst  G.E.  Wells. 

S^'eS*^^"^'^-^ P.W^D.,  Sepoy  Lines,  Penang. 

1894  Oct  20    Maybubt.  H.  P County  Surveyor,  Maidstone 

1901  Aug.  24    Matlan,  S Surveyor  to  the  Bural  District 

Gouncil,  Basford. 

1889  May  18    Mayne,  C,  M.  Inst.  G.E.    ..     Engineer  and  Surveyor  to  the 

Municipal  Gouncil,  Shanghai. 
Hon.    Corresponding    Sec,    for 
Eastern  Asia. 
1888  Feb.  17    MEADE,  T.  DE  COUBOT,    aty  Surveyor,  Manchester. 
M.  Inst  CJB.    (Past  Presi- 
dent) 
1888  July  12  *Metoalf,  J.  W.,  Assoc  M.    Town  Surveyor,  Newmarket. 

Inst.  G.E. 
1903  June  25  ^Metcalfe,  A.  J District  Surveyor,  Ashbourne 

1893  June  24    Milleb,  H.,  M.  Inst  G.E.  ..     County  Surveyor,  East  Suffolk,. 

Ipswich. 

1902  July  10    Miller,  H Surveyor  to  the  Urban  District 

Council,  Heysham. 

1897  Jan.  16  *Milnes,  G.  P.,Assoc.M.Inst    Surveyor  to  the  Urban  District 

C.E.  Council,  Stroud. 

1874  May  28    Mitchell,  J Borough  Surveyor,  Hyde,  Man* 

Chester. 
1896  Oct  24    MoirouB,  J.,  A.M.  Inst  G.E.      County     Highway     Surveyor, 

County  Buildings,  Staffoid. 
1900  Dec.  15    Mokteath,  G County     Surveyor,     Newtown,. 

St  Boswell's,  N.B. 

1898  Apr.  23    Morgan,  E.  F Borougli       Boad        Surveyor, 

Croydon. 
1907  May  25    Morgan,  E.  L.,  A.  M.  Inst.  C.E.  Borough  Engineer,  Bolton. 
1895  July  27    Morgan,  G.  S Surveyor  to  the  Bural  District 

Gouncil,    Llantrissant,    Gla* 

morgan. 
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1892  July  11    MoBOAK,  J Soryeyor  to  the  Rural  Distriot 

Council,  Pontardawe.  Swan- 
•  sea. 

1901  June  8      Mobgak,  B.  P Sunreyor  to  the  Urban  Distriot 

Council,  Towyn. 

1874  May  1  Moroan,  W.  B.,  Aawo.  M.  Borough  Surveyor,  Weymouth 
Inst.  C.E.  and  Meloombe  Regis,  Dorset- 

shire. 

1905  Oct.  28    MoRLKT,  E.      Surveyor  to  the  Urban  District 

Council,  Walthamstow. 

1903  Feb.  21    MouLDnra,  T.,  A.ALInBt.CJS.    City   Surveyor,   Exeter,     ffon. 

(^Member  of  Council.}  Secretary,  Western  District 

T1902  Jrae  7^}  ^o^^,  J.  0.,  A.M.  Inst  C.E.    Borough  Surveyor,  Lancaster. 
1885  Feb.  7  \  Mountain,  A.  H.,  Assoc  M.    14  Prince's  Chambers,  16  John 
B1905  Jan.  28/      Inst  C.E.  Dalton  Street  Manchester. 

1898  Sept  8      Mulvant,  C.  J..  M.  Inst  CJS.    County  Surveyor,  Athlone. 

1890  Mar.  29    Muboh,  P Borough  Engineer,Portsmouth. 

1896  Nov.  28    Mubpht,  P.  E.,  M.In8t  C.E.      Engineer  to  the  Tottenham  and 

Wood  Oreen  Joint  Drainage 
Committee.  Council  Boild- 
ings,  Tottenham,  N. 

1904  Aug.  6      MuBBAT,  J County  Surveyor,  Renfrewshire. 

Paisley,  N.B. 
1904  Aug.  17    MuBBAT,  J.    ..     ^ Burgh  Surveyor,  Port  Glasgow, 


nTb, 

Gulei 
B1904  Jan.  23/      M.  C,  CLE.,  M.  Inst.  C.E.        Bombay. 


1895  Feb.  16\  Mttbzban,    Khan    Bahadub    "Gulestan,"    Murzban    Road, 


1896  Oct  24    Nankivbll,  H.  H.  1     ..     ..     Surveyor  to  the  Urban  District 

Council,  Breintree. 

•1221  2?L*L  JJI'Nash,  F.  O.  C  Assoc  MInst    Surveyor  to  the  Urban  District 
Tl905May27/    q^  Council.  Cockennouth. 

1905  Got  28    Nbuon,  G.,  A.MIiist  C.E.       Surveyor  to  the  Urban  District 

Council,  Gosforth. 

1897  July  8      Nbwman,  S.J.      Borough  Surveyor,  Poole. 

1906  Sept  22    Nbwton,  A.  W.     Surveyor  to  the  Hutt  County 

Council,  Wellington,  N.Z. 

lagS  J«m'  n)  ^■'"™^»  C-  ^ ^^  ^^P^'  S*^**  Manchester. 

01895  Jan'.  19) 

TA1901  Oct  19>*Newton,E.B.,A.M.  Inst  C.E.  Borough  Surveyor,  Paddington, 
T1902  Mar.  22)  W. 

1891  Oct   17    Newton,  G.H Surveyor  to  the  Urban  District 

Council,  Denton,  Mancbester. 

1888  May  12    Nbwton,  W.  J.,  A.M.InstC.E.  Borough  Surveyor,  Accrington. 

Tl^  f2S^  25}*^^^^^  ^'  E.,A.M.IiistC.B.    Borough  Engineer.  Folkestone. 

1904  Aug.  5      Ni8BFr,T.,  Assoc  M.InstC.E.    Masterof  Works,  City  Chambers, 

Glasgow,  N.B. 

1887  July  14\  Nobbington,  J.  P.,  Assoc  M.    28  Dulwich  Road,  Brixton,  S.K 
11899  Feb.  25/      Inst  C.E. 
;J^^^^^^|*NoBBM,J.BL        Borough  Surveyor,  Godalming. 

.IS?  2!!t  J?l  NoBBiSH,  G.B.     Hawley  House,   Tudor   Road, 

B1901  May  11/  ^ppj,  Norwood. 
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1900  Deo.  15    NuTTAUi,  H.,  Anoo.  M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Coonoil,  Eearsley. 

1899  Feb.  25    Nuttall,W. District    Sarveyor,  28   Crosby 

Bead,  Birkdale,  Southport. 

mils?  S!?®  ^|*Oakdbn,  B.,  A.M.Iiist.O.R ..     Surveyor  to  the  Bural  District 
T1899  Oct  21 J  OouncU,  Newark. 

T1906  Nov.  ri  ^^™*»  ^'  ^ ^^'^  Surveyor.Ventnor.Lof  W. 

1901  Aug.  24    O'Hasa,  H. Surveyor  to  the  Urban  District 

Council,  Ballymena,  Ireland. 

1892  Jan.  16    Oxtobt,  W.,  M.  Inst  O.E.  ..     Borough  Engineer,  Camberwell, 

S.E. 

1907  Mar.  2      Palk,D.  S.      ••••....  Eneineer-in-chaige,    P.  W.  D., 

Cape  Coast,  W.  Africa. 

1896  Apr.  25    Palmer,  F.  W.  J. Surveyor  to  the  Urban  District 

Council,  Heme  Bay. 
rpl900  Mar.  10    Palmeb,  P.  H.,  H.InstC.E.    Borough  Surveyor,  Hastings. 
{Member  of  Council,) 
1905  Jan.  28    Pansing,  J.,  A.M.  Inst  C.EX    Town  Surveyor,  Wicklow. 

1894  Apr.  6      Pabdoe,  J.  C,  Assoa  M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Council,  Barry,  near  Cardiit 

1876  May  1      Parker,  J.,   Assoc.  M.  Inst.    City  Surveyor,  Hereford. 
C.E. 

-lis  ^j^L  It)  Parker,  J.,  A.M.  Inst  O.B.     49     Denmark     Villas,    Hove, 
Bi»»D  June  27)  Brighton. 

-1^  Sfk  ??1  Parker,  J.  E.,A.M.InstO.E.    P.O.    Chambers,  St    NichoUtf 
Bisws  tet).  Zl)  Square,  Newcastle-on-Tyne. 

1896  Oct  24    Parker,  S.  W Surveyor  to  the  Urban  District 

Council,  Gainsborough. 

1893  July  13    Parr,  F.,  Assoc.  M-InstCE.    Borough  Surveyor,  Bridgwater. 

?1899  0cr2l}*^^"'*'-^ Borough  Surveyor,  Lymington. 

212S  ?2S*  JaI^Parr,  N Surveyor  to  the  Urban  District 

T1894  Oct  20/       -^  (3^/^^j,^  Brentford, 

1905  June  22  *Pabrt,  E.      .. District  Main  Road  Surveyor, 

Hertforshire.    66  Whimbush 
Boad,  Hitohin,  Herts. 
P1894  June  21    Patox,  J.  (^Member  of  Council.)    Borough  Engineer,  Plymouth. 

1905  June  22    Paotinson,  N.  P Borough  Surveyor,  Gateshead. 

1895  Jan.  19    Pattison,  W.  P Surveyor  to  the  Urban  District 

Council,       Benwell        and 
Fenham. 

1897  Jan.  16    Peacook,  T.  J Surveyor  to  the  Rural  District 

Council,  Spalding. 

1898  Dec.  17    Pearob,  F.  W.       Surveyor  to  the  Urban  District 

Council,  Twickenham. 

1899  Oct  21    Peet,  H.  F.,  M.InstCB.        City    Engineer,    Bloemfontein, 

(Member  of  Council.)  South     Africa.     Hon.     8ec» 

African  District 
1891  Dec.  12    Peirce,  B.,  M.  Inst  C.E.      ..     Municipal  Engineer,  Singapore, 

S.S. 
Ald02  Mar  22^ 
T1906  Sea'  15/  Phi"'"^*^*'^..,  A.M.Inst.O.E.    County  Surveyor,  Giamorgaii. 

1889  May  18    Phillips,  B.,  Assoc.  M.  Inst.  Late  County  Surveyor,  Gloucee- 

C.E.  ter. 

1904  May  28    Phipps,  F.  B.,  ABsocM.Inst  Borough  Surveyor,  Basingstoke. 

C.E. 
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1901  Aug.  24    Pick,  S.  P Ooanty    SurTeyor,     Leioester. 

6  Millstone  Lane,  Leioester. 
1901  Oct  19    PiOKABD,  J.  K      Borongh  Surveyor,  Pontefnot, 

Yorks. 

1898  Apr.  23    Piosxb,  E Surveyor  to  the  Bond  District 

Council,  Beverley. 
al887  June  18\*PicKBRiNa,  J.   S.,  M.  Inst.    Borough  Engineer,Cheltenham. 
rPTl890  Sept.  13/      C.E.    CMember  of  CouncS,} 

Bl^  Mfi^  29}  ^cJ^o^o^  ^ 11  Lowther  Street,  Whitehaven. 

Tl^^'  }^VPiOKLM,G.H.,A.M.In8t.C.B.    Borough  Engineer,  Burnley. 

1906  Mar.  3  P10T05,  T.  8 Borough  Engineer,  Eccles. 

P1881  Deo.  10  Platt,  S.  S.,  M.  List  C.E.  Borough  Surveyor,  Boohdale. 

1893  Oct.  21  Plowbioht,  A.  H 2  Bury  Street,  Norwich. 

1897  July  8  Poolb,  H.  C Surveyor  to  the  Urban  District 

Council,  Wath-upon-Deam. 
1881  July  7      PoBTBR,  B Borough  Surveyor,  Wakefield. 

1899  Oct.  21  *Pbb800TT,  A.E Borough  Surveyor,  Eastbourne. 

1898  Mar.  19    Pbesoott,  W.  H.,  A.M.  Inst.    Surveyor  to  the  Urban  District 

C.E.    ^Member  of  CotmoiL)         Council,  Tottenham,  N. 
1892  Jan.  16    Press,  W.  J Surveyor,  Bumham,  Somerset. 

HISS  T^!  oiVPwoE,  A.  J Surveyor  to  the  Urban  District 

T1899  June  29/  -»  Codadh  Lytham. 

1904  Sept  29    Pbittt,J.      •     Burgh  Engineer,  Selkirk,  N.B. 

1878  May  2      PBOcroB,  J.,  M.  Inst.  C.E.  ..     Mere    Lawn,   Bolton,    Lanca- 
shire. 

1892  May  28    Pboubs,  O.  M.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 

C.E.  Council,  Bfraoombe. 

190iAug.  4      PuBDUB,  W.  H BuKh     Engineer,     Hamilton, 

1873  May  2      Purnbll,  E.  J Water     Engineer,     Coventry, 

Warwickshire. 

1899  May  6      Purser,  W.  B.,  A.M.  Inst    County     Surveyor,     Eesteven 

C.E.  County  Council.    Grantham. 

G1893  July  31\*PuTiiAN,  W.   K,  A.M. Inst  Borough  Surveyor, Morley. 
T1898  June  13/      C.E. 

1905  Deo.  9      Potten,  E.  Van,  M.Inst.C.E.  Borough  Engineer,  Lewisham, 

Town  Hall,  Catford,  S.E. 

1886  Deo.  18\  Radford,   J.  0.,  A.  M.  Inst    163    Upper    Bichmond  Bead, 
B1901  Oct.  19/      C.E.  Putney,  S.W. 

1889  July  4      Raplet,  W Surveyor  to  the  Bural  Dlstriot 

Council,  Dorking. 

1898  Apr.  23    Batksb,  F.J Surveyor  to  the  Urban  District 

Council,  Newhaven. 
1878  May  1      Bead,  B.,  A.M.«Inst.  C.E.    ..     City  Surveyor,  Gloucester. 
{Member  of  Comcii.) 
01897  June  19) 

TA1901  Dec  7  >*Redterf,  J.  L Borough  Surveyor,  Gillingham, 

Tl904Septl7|  Kent 

1897  Feb.  13    Behwick,  B Surveyor  to  the  Urban  District 

Council,  Horsham. 
1892  Mar.  11    Bstholds,  £.  J.,  Assoc  M.    Surveyor  to  the  Urban  District 

Inst.  C.E.  Council,  Friem  Bamet 

1888  July  12\  Bicbabds,  B.  W.,  M.  Inst.    Town  Clerk  and  City  Engineer, 
B1902  Feb.  22/      O.E.  Dunedin,  New  Zealand.  Hon. 

Corre$ponding  Secretary    for 
Australasia. 
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1888  May  12  Bichabd80N,  H^  Abboo.  M.  Snrreyor  to  the  Urban  Distrio 
Inst.  0.£.  (Men^ber  of  Coonoil,  HandBworth,  Bizm- 
CoundL)  ingham.       Eon,     Seeretary 

Midland  Distriot 

1884  Oct.  9      Biohabdsok,  J.      County     Snrreyor,     BuUand. 

Stamford. 

1901  May  11  *Bn)LEB,W Borough  Surveyor,  Tewkesbury 

1892  Mar.  11    Bnx>UT,  A.  B.        Surveyor  to  the  Urban  Distiict 

G1901  Aug.  241  Council,  Stone. 

TAl905Dec.  9  >*Biijit,  J.        Sewerage  Engineer,  Johannes- 

T1906  June  28 1  burg,  Transvaal,  S.A. 

T1897  Mm?  isr^^™™'  ^'*  ^  ^  In«tC.B.    Borough  Engineer,  Worthing. 

1891  Oct.   17    BoBiNSON,  W.  P.,  AJM.  Inst    Surveyor  to  the  Urban  District 

C.E.  CouncilfSkeltoD-in-OleveUoid. 

1886  May  1      Bobinson,  W.  J City  Surveyor,  Loudondeny. 

1876  May  1  BOBSON,O.C.,M.Inst  CJL  Surveyor  to  the  Urban  District 
(Pad  PreMmt.  Member  CouncU,Willesden,Middleses. 
of  CouncU,) 

1896  Mar.  21    Bodwsll,  A Surveyor  to  the  Bural  District 

Council,  Skipton. 

1906  Sept.  22    Bogbbs,  S.  G Borough  Engineer,  Chard. 

1896  Jan.  18    Bogbbs,  W.  E.       Surveyor  to  the  Urban  District 

Council,  Bugely. 

1904  Oct  22    BoKALD,  D Burgh  Engineer,  Falkirk,  N.B. 

1895  Jan.  19    Boss,  J.  C,  AM.  Inst  C.E.  . .     Engineer  of  Water  Supply,  City 

&XU    Toowoomba,   Queens- 
uiQm  TPaK  \r\  ^*"^  Australia. 

T1905  U^  3  [♦Bothbba,  a Surveyor  to  the  Urban  District 

'  Council,     Thomhill,      near 

Dewsbury. 
1880  Oct  2  \  BouKTHWAiTB,B.S.,M.In8t    S  Wiliis  Street,Wellington,  Kew 
B1905  May  27/      C.E.  Zealand. 

1888  May  12    Bcok,F.  W County   Arohitect,    86    Week 

Street,  Maidstone. 

1895  Feb.  16    Bcshbbookb,  T.  J Borough  Surveyor,  High  Wy- 

combe. 

1896  Apr.  25  ^Bcshtok,  E. Surveyor  to  the  Urban  District 

Council,  Cleethorpes. 

T19W  ^  17}  ^™^»»  ^-  ^'*  A.M.InstC.E.    Borough  Surveyor,  Stamford. 

1890  Mar.  29\*Sai8b,  A.  J.,  Assoc.  M.  Inst  Eagle     Insurance     Buildings, 

B1904  Mar.  26/      C.E.  Baldwin  Street  Bristol. 

1899  Feb.  25    Salkield,  T Chief  Engineer  to  Municipality 

*  lAAQ  T«««  oK\  ®^  Delhi,  India. 

^J^  ^^  J^ J*Saundbb8,  E.  Y Borough  Surveyor,  Barnstaple. 

01887  June  181 

T1898  May  21  ('Saundbbs,  J.,  A.M.  Inst  C.K  Imperial  Chambers,  Newark. 

B190S  Mar.  21) 

1894  Mar.  3      Savillb,  J Town     Surveyor,    Heckmond- 

wike. 

1899  May  6      Sohofield,  W.  H.,  A.M.  Inst  County  Surveyor,   Lancashire. 

C.E.  County  Hall,  Preston. 

1894  June  21    SooBaiB,y.,  M.  Inst.  C.E.  ..  Boro'  Surveyor,  Hackney,  N.E. 

1892  Sept  24    Soott,  A.  F Surveyor  to  the  Urban  District 

Council,  Cromer. 
1888  Nov.  17    Scott,  H.  H.,  A.M.Inst.C.E.    Engineer  to  the  Commissioners, 

Hove* 
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1901  Aug.  24    Soott,  J.  H. Surveyor  to  the  Urban  District 

Gounoil,    Winton,     Bourne- 
mouth. 
1880  Hftj  27    Soorr,  B.  8.,  Absoc  M.  Inst.    Surveyor  to  the  Urban  District 
C.E.  Council,  Bishop's  Stortford. 

1897  Feb.  18    Soott,  T.        Surveyor  to  the  Rural  District 

Council,    Tadoaster,    Aber- 
ford,  near  Leeds. 

1904  Aug.  4      Soott,  T.H Burgh  Surveyor,  Inverness,  N.B. 

1897  July  8      Sbntob,C.  E Surveyor  to  the  Urban  District 

Council,  Neston,  Cheshire. 

1896  Oct.   24    8BinoB,J.8 Surveyor  to  the  Urban  District 

Council,  Swanage. 

«^iSI  S^  7a)*SKrrLB,  J.  A.,  A.M.InstC.E.      Borough  Engineer  and  Surveyor, 
T1898  Mar.  19J  Heywood,  Manchester. 

T1907  Mot'  2  }*Shaoklistoh.  W.,  A.  M.  Inst  Borough  Surveyor,  Grantham. 
'       C.E. 

JSI  ^y  ?  J  Sharman,  E Croyland      Abbey,      Welling- 

"^  ^*y  ^^^  borough,  Norijhamptonshire? 

1896  Nov.  28    Sharps,  J.  E.        Surveyor  to  the  Urban  District 

Council,  Otley,  Yorks. 

1891  June  6      Shaw,  H.,  Assoo.M.Inst.O.E.     Surveyor  to  the  Urban  Distnct 

Council,  Bford. 

JS?  i^®  LI  Shaw,  J.  H. Surveyor  to  the  Urban  DUtriot 

R190I  Aug.  24j  CouncU,  Browuhills,  Staffs. 

1892  May  28    Shsard,  W.  C,  AssocM.  Inst.    *<  Stonelea,''     Newtown,    New 

C.E.  Mills,  near  Stockport. 

1905  June  22    Shbll,  W.  S. Surveyor  to  the  Urban  District 

Council,  Consett,  Durham. 

1891  Oct.   17    Shkpherd,  G.  J Surveyor  to  the  Rural  District 

Council,  Kidderminster. 
1884  June  10    Shbppard,  G '..     Borough  Surveyor,  Newark. 

t]^  5ff!-  oil  Shbrren,  a.  C,  A.M.Inst.C.E.  Surveyor  to  the  Urban  District 
T1907  May  ioj  Council,  Cheriton. 

1892  July  11    Shillinoton,  H.,  M.E.        ..     Town  Surveyor,    Lurgan,    Ire- 

land. 

1895  Oct    19    Shipton,  T.  H Surveyor  to  the  Urban  District 

Council,  Oldbury. 

1902  June  7      Siddalls,  J Borough  Surveyor,  Tiverton. 

1887  Oct  22    Sn>D0N8,J.  M.      Surveyor  to  the   River   Nene 

Commissioners,  Oundle. 

1896  Jan.  18    Sidwzll,  H.  T Surveyor  to  the  Rural  District 

CouDcU,  Rochford,  Essex. 

sli«  Oct  Isl'Sn-^^OK,  E.  J.,  M.  Inst.  O.B.     10  Park  Row,  Leeds. 

1897  Mar.  18    Siloook,  H Surveyor  to  the  Rural  District 

Council,  Blackwell.  67  West- 
gate,  Mansfield. 

1903  Oct   17    SiMMONDs,  T.  BL Surveyor  to  the  Urban  District 

Council,  New  Maiden. 

1904  May  28  ^Simmons,  R. Surveyor  to  the  Urban  District 

Council,  Little  Woolton,  near 
Liverpool. 

1901  Feb.  16    Simpson,  H.  Fabb County  Surveyor,  Northern  Di- 
vision, Isle  of  Ely.    Wis  bech. 

1891  Aug.  1  \  Simpson,  W.  H.,  A.  M.  Inst    Horsefair  Street  Leicester. 
»1895June27/        C.E. 
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1906  Deo.  15    Sims,  A Soryeyor  to  the  Boral  District 

Goimoil,  Ashfoid. 

1890  Sept.  13    SiNOLAiB,  J.S.,  A.M.In8t.0.E.    Borough  Sunreyor,  Widnes. 

1895  Oct.  19    Skslton,  R.,  A.M.  Inst.  0  J).    Monioipal  Engineer,  Colombo, 

Oevlon. 

1898  Oct.  15    Smail,  J.  M.,M.In8tG.E...     Chief  Engineer  to  the  Metro- 

poliian  Board  of  Works, 
Sydney,  N.S.W. 

1898  June  30    Shales,  J.  E ..     ..     Snrveyor  to  the  Urban  District 

Council,  Leatherhead. 

1895  June  27    Suillie,  J.  F Borough  Surveyor,  Tynemouth. 

1892  Mar.  11    Smith,  C.  Cuambbbs    ..      ..     Surveyor  to  the  Urban  District 

Council,  Sutton,  Surrey. 

1902  Sept.  6      Smith,  F.  H Surveyor  to  the  Urban  District 

iiionA  TM^o^  0Q»  Council,  Portishead. 

Sioni  afZ  :2>*Smith,  p.  Hall Surveyor  to  the  Urban  District 

T1904  Sept.  17  j  Council,  Sheringham. 

1899  Mar.  25    Smpfh,  H.  W.,  AJM.  Inst  C Jl.    Borough  Bngineer,Soarborough. 

(Member  of  CouneU.)  Hon,     Seeretary,    Yorkshire 

District. 

1897  May  15    Smith,  James Borough  Surveyor,  Buckingham. 

1895  May  25    Smith,  J.  B Surveyor  to  the  Urban  District 

Council,  Tyldesley. 

1901  Dec.  7      Smith,  J.  Goxtld,  A.M.Inst.    Borough  Surveyor, /Beverley. 

C.E. 
1905  Jan.  28  *Smith,  J.  H.  Woolbtok,  A.  M.  Surveyor  to  the  Urban  District 
Inst  C.E.  Council,  Minehead. 

01898  Dec  17 1 

TA1901  Oct   19>*Smith,  J.  Walxxb        ,.     ..  Borough  Surveyor,  Barrow-in- 

T1903  Oct   17J  Fumess. 

1904  Aug.  6      Smith,  P.  C Burgh      Surveyor,     Arbroath, 

.  N.B. 

P1891  Dec.  12    Smith,  T.  B.,  A.M.Inst  CEi  Surveyor  to  the  Urban  District 

Council,  Kettering. 

1897  Jan.  16    Smith,  Y Borough  Surveyor,  Chesterfield. 

01888  Jan.  14\*Smith-Savillb,  B.  W.,  Assoc.  Borough  Surveyor,  Darwen. 
T1897  Mar.  13/      M.  Inst  C.E. 

^J^^  j^  Jy}  SNKLL.J.F.C.,M.Inst.C.E.        Caxton     House,    Westminster, 

'  S.  tV. 

1903  Oct  17    SowDBN,  M Surveyor  to  the  Urban  District 

Council,  Whitchurch,  Salop. 

1898  Deo.  17    Spenoeb,  J Surveyor  to  the  Urban  District 

Council,  Oakworth.  York 
Chambers,  Cooke  Street, 
Keighley. 

J|I^  ^  jj  Spenobb,  J.P.,A.M.InstOJ:.    80     Howard     Street,     North 
^  Shields. 

1902  Biay  10    Spenoeb,  L.  G.  P.,  A.M.  Inst    Borough  Engineer,  Inglewood, 

C.E.  New  Zealand. 

-ilw  allt  ?^1  Spines,  W.,  M.  Inst.C.E.     ..     39  Prudential  Assurance  BuUd- 
B1888  Bept  15j  »  .         p    ,   j.       Leeds. 

01899  Deo.  16)  ^^*  ^"*  '^^'  ^^«^*- 


TA1901  Oct.  19>*SPBB(nLLET,    J.    A.,    Assoc.    Borough  Surveyor,  Ludlow. 
T1904  July  14 )      M.  Inst  C.E. 


T1906  Nov.  3^}  Spubbell,  B.  P Borough  Surveyor,  Holborn. 

1880  Feb.'  7  \  STAiNTH0BPB,T.W^A.M.In8t    P.W.D.,   Cape    Town,    Soi 
B1899  June  10/      C.E  Africa. 
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1889  Deo.  14    Stallabd,  S.,  A.M.  Inst.  G.&.    Gaantv  Snnreyor,  Oxfordshiie. 

Oxford. 
1892  Mar.  II    Stbphbmbon,  E.  i*.,  Assoc.  M.    Town  Surveyor,  Llandudno. 
Inst  G.E. 

1890  Mar.  29    Stbveks,  L Surveyor  to  the  Urban  District 

Council,  Newton  Abbott, 
Devon. 

1892  Mar.  11     Stbvsnbon,  A Distriot     Survevor,     Aynhire 

County  Gounou. 

1891  Oct.    17    Stevenson,  J Surveyor  to  the  Urban  Distriot 

Council,  East  Molesey. 
1901  Feb.  16    Stbwabt,  J Borough  Engineer,  Dunstable, 

Beds. 
1891  June  25    Stiokland,  E.  A.,  Assoo.  M.    Borough  Surveyor,  Windsor. 
Inst  C.E. 

1897  Jan.   16    Stil60e,H.  E.,M.  InstCE.     City  Engineer,  Birmingham. 

{Meaner  of  Ckmnctt,) 

1900  Dec.  15    SnvEN,  E.  E Borough  Surveyor,  Whitehaven. 

1904  Jan.  23  *Stones,  J Surveyor  to  the  Rural  District 

Council,  Sedgfield,  co.  Durham. 

1898  Mar.  19    Stow,  J.  F Surveyor  to  the  Bund  Distriot 

Council,  Uxbridge. 
1903  Mar.  II    Stbbatheb,  W.  T Surveyor  to  the  Urban  Distriot 

Counoil,  Waltham  Cross. 
1880  Mny  27    Stctbbs,  W.,  A.M.  Inst.  C.E.      Borough  Engineer,  Blackburn. 

Tl^  S^L  24}*®^^'™^  ^-^  ^  ^"^^  ^•^-    •  •     ^*y  EMineer,  GuUdhall,  Lon- 

l\^  ir""  o-VsuMDBBLAND,  C.  H Surveyor  *to  the  Urban  District 

Tiw/  May  zoj  CouncU,  Midsomer  Norton. 

1895  Mar.  16  ^Suiitebs,  U.  T Water  Engineer  to  the  Urban 

Distriot  Council,  Newton-in- 
Makerfldld.  Newton-le- Wil- 
lows, Lanes. 

1901  Aug.  10    SuTHBBLAND,  J.  R.,  A.M.Iust.     Chief  Engineer,  Water  Depart- 

C.E.  ment,  City  Chambers,  Glas- 

T1901  Jme  ^1*^^^^"'  ^-  ^ Borough  Suireyor,  Maldon. 

b1^  Am^  13}  S'^^^^woK,  J.,  M.  Inst.  C.E.     30  St  Anns  Street,  Manchester. 

1899  June  10    Stkeb,M.H Borough  Surveyor,  Stookton<on- 

Tees. 
O1902  Feb.  22 

TAl904Deo.  3    *Tait,  W.  L Borough    Engineer,    Sudbury. 

T1906  Nov.  3  )  Su^lk. 

1887  Mar.  12    Takneb,  W County    Surveyor,  Monmouth- 
shire.   Newport. 

1895  Mar.  16    Taebtp,  T.  H Surveyor  to  the  Urban  District 

Counoil,  Loftus,  Yorkshire. 
1891  Mar.  21)  Tatlob,   U.  W.,   Assoc.   M.    St  Nicholas  Chambers,  Amen 
B1908  Mar.  21/      InBt.C.E.  Comer,  Newcastle-on-Tyne. 

al898  Dec.  17 1 

1^1902  Jan.  25}*Tatlob,  J Borough  Engineer,  Walsall. 

T1907  Sept.  7  I 
01900  Dec.  15) 

TA1903  May  I6>*Tatlob,  P Surveyor  to  the  Urban  District 

T1907  May  25)  Council,  Hampton  Wick. 

1890  Sept.  13    Tatlob,  T.  G Borough  Surveyor,  Bamsgate. 

?1»7  ^i'  \l]^^^^^  ^-  ^'*  ^-  ^^*^'  ^'^'    ^^*y  Surveyor,  Hants.    Win- 
''  Chester. 
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1892  Apr.  23    Tibkiu.,  W Surveyor  to  ilio  Urban  District 

Council,  Aflliford,  Kent. 

1892  Mar.  11  *Thoma8,     B.    J.,    M.    Inst.    County  Barveyor,  Hacks.  Ayles- 

C.E.    (^Member  of  ComoU,)         bury. 

1890  Hay  3      Thomas,  T.  J.,  A.M.lD8tC.Fi.    Surveyor  to  the  Urban  District 

Council,  Ebbw  Vale. 

1902  May  10    Thomas,  W.  B Surveyor  to  the  Urban  District 

Council,  Southwick-on-Wear. 

1887  Sept  17  Thomas,  W.  E.  C,  A.M.  Inst  Surveyor  to  the  Bund  District 
C.E.    {Member  of  CimncO.)  CouncU,  Neath.    Hon,  Secre- 

tary, South  Wales  District 

19a6I(ov.  3      Thomson,  J City  Engineer,  Dundee. 

T1906  Nov*  3  j  ^°^»  ^'  ^ Surveyor  to  the  Urban  District 

'  Council,  Malvern. 

1891  Jan.  21    Thobfh,  J Surveyor  to  the  Bural  District 

Council,  Macclesfield. 
1898  Jan.  16    Thbopp,  J.,  M.  Inst  C.E.     ..     County  Surveyor,  Lincolnshire. 

29  Broadgate,  Lincoln. 

1898  Apr.  23    Thwaitw,  W.,  M.  Inst.  C.E.     Chief  Engineer  to  the  Metro- 

politan    Board     of    Works* 
AiftOfi  JnnA  ^^\  Melbourne,  Australia. 

?1903  Dw   12^"™'  ^-  ^ '  A.M.InstC.B,    Surveyor  to  the  Urban  District 
^  Council,  Dartford,  Kent 

T1I93  ^  2ir^°""»  ^'  ®-'  ^'^'  ^^^  ^•^-    Surveyor  to  the  Urban  District 
,^,  „       ,/   m            XX  Council,  Barnes,  Mortlake. 

1895  Mar.  16    Toolct,  H. Surveyor  to  the  Urban  District 

Council,     Buckhurst     Hill, 

Essex. 
1890  May  3      Towlson,  8.,  A.M.  Inst.  C.E.    Surveyor  to  the  Urban  District 

„  , Council,  Sevenoaks. 

1894  Oct  20    Tiuyxb8,W.H. Surveyor  to  the  Urban  District 

Council,  Wallasey. 

1897  Jan.  16    Tbwsidib,  W.  H Borough  Surveyor,  Fahnouth. 

1901  Feb.  16    Tbowsdalb,  T.  J Surveyor  to  the  Urban  District 

Council,  AnnflddPiain.  Hare 

Law,    Annfield    Plain,    Co. 

Durham. 

1893  Oct.  21    TuBLKT,  A.  C,  Assoc.M.Inst.    City  Engineer,  Canterbury. 

C.E. 
1890  Oct    18    TuBHBULL,A.J BurghSurveyor,Greenock,N.B. 

1897  Mar.  13    Tubnib,  H.  H       Surveyor  to  the  Bural  District 

Council,  Limehurst,    Lance. 
250  Oldham  Bead,  Waterloo, 
^„  ^  near  Aahton-under-Lyne. 

1899  June  10  ♦Tdbhto,  S Surveyor  to  the  Bural  District 

,«^«  X        ««!«-.  *    A  Council,  Ashbynie-la-Zouche. 

1898  June  SO    Tubbiff,A.A Bui^h  Surveyor,  Elgin,  N.B. 

1905  May  27  •Ubbh,  F.  C Surveyor  to  the  Urban  District 

Council,  Aldershot 

1889  Sept  21    Vallahob,  B.  F Borough  Surveyor,  Mansfield. 

1887  Oct  22  Valon,  W.  A.  MoIbtosh,  Bamseate  Corporation  Oas- 
Assoc.  M.  Inst.  C.E.  worits  Engineer.    140  and  141 

Temple  Chambers,  Temple 
Avenue,  B.C. 
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01894  Jan.  18) 

T1901  Dec  7  }*Vhit,  L.  J 1  Pimlico  Road,  S.W. 

B1903  Feb.  21 1 

-i?S  ^^  ?JI  VMrTBiB,  A.,  Aseoa  M.  Inst.    160  Buckingham  Palace  Road, 
R1W8  Jan.  I7j      Q  J,  g  ^ 

1897  June  19    Vinoent,  S.  J.  L.,  A.  M.  Inat.    Borough  Surveyor,  Newbury. 
O.E. 


1894  June  21    WADDmaroN.J.  A.P.,M.InBt  Borough  Engineer,  Marylebone, 

C.B.  W. 

1902  June  7      Waxxfobd,  J.  P.,  A.  M.  Inst.  Surveyor  to  the  Urban  District 

C.E.  Coundl,  Bilston. 

1888  July  12    Wakblah.  H.  T.,   T«I.  Inst  County    Engineer,    Middlesex. 

C.E.  {Member  of  Council.)  Guildhall,  Westminster,  S.W. 

1898  Sept.  8      Walksb,  A.  H.,  A.  M.  Inst  Borough     Surveyor,      Lough- 

C.E.  borough. 

t}222  ?S^  JIWaI'J™*^ Surveyor  to  the  Urban  District 

T1904  Jan.  28/  Council,  Wealdetone. 

1887  June  18    Walshaw,  J.  W Borough      Surveyor,      Peter- 
borough. 

1905  Sept  28    Wabbubtoh,  W.  E Surveyor  to  the  Urban  District 

Council,  Hornsea. 

1899  Jan.   21     Wabd,  J.,  M.  Iiist  C.E.  Borough  Engineer,  Derby. 
1904  Jan.  28    Wabd,  T.,  Assoa  M.  Inst.  C.E.    Borough  Engineer,  Lower  Hutt. 

4  Grey  Stzeet,  Wellington, 
New  Zealand. 

1886  July  8      Wabdlb,  J.  W.,  A.M.InstO.E.    Borough  Surveyor,  Longton. 

S222  J&?  5^)»Wablow,  W.  B. Surveyor  to  the  Urban  District 

T1905  Mar.  5  /  Council,  Milton-next-Sitting. 

•J22J  ?iS  ?21*Wabb,  G.  W Surveyor' to  the  Urban  District 

T1904  8eptl7i  Council,  Southwick. 

1890  May  8      Watbbhousb,  D Surveyor  to  the  Urban  District 

Council,  Watford. 

1892  Mar.  11     Watkbts,  G.,  A.M.InstC.E.     Surveyor  to  the  Urban  District 

Council,  Llanelly. 

1887  June  18    Watson,  J.  D.,  M.  Inst.  C.E.      Engineer  to  the   Birmingham, 

Tame  and  Rea  Dniuage 
Board,  Council  House,  Bir- 
mingham. 

1904  Aug.  10    Watson,  W Burgh  Surveyor,  St  Andrews, 

N.B. 

1889  Sept  21    Watts,  E.T. Surveyor  to  the  Rural  District 

Council,  Hadham  and  Stan- 
sted.  Bishop's  Stortfoid. 

1893  Oct  21    Watts,  W.,  M.In8t  C.E.      ..     Kenmore,  Wilmslow,  Cheshire. 
1887  June  18     WEAVER,  W.,  M.  Inst  C.E.    30  Lytton  Grove,  Putney  Hill, 

(Past  President.)  S.W. 

1897  Feb.  13    Wbbb,  J.  A Surveyor  to  the  Rural  District 

Council,  Hendon.  Great 
Stanmore. 

1905  Oct  28    Wbbb,  J.  H Borough  Surveyor  and  Water 

Engineer,  King's  Lynn. 
1901  Oct  19    Wbbsteb,  J.  W Surveyor  to  the  Urban  District 

Council,  Cowes,  Isle  of  Wight 
1905  Jan.  28    Wkbstbb,  R.  A Town  Engineer,  KmgerBdorp, 

Transvaal,  S.A. 
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„l^?f  ^y  ^\  Webster,  R.  J District    Surveyor,    Castleton, 

R1801  Aug.  24j  Manchester. 

1882  Apr.  15    Welbubn,  W Boroagh  Sorreyor,  Middleton, 

near  Manchester. 
1907  Sept.  7      Welles,  A Boroagh  Engineer,  Brighton. 

R}^pr2?}^«^«'^ '^Rnn^!"'"'     ^^"^     ^^' 

^Iqaq  ^f«'  ]^]  Weston,   H.   J.,  Assoc  M.    24   Portland     Street,     Sonth- 
Biyud  Jan.  I7j      j^^^^  (.  g  ampton. 

1907  May  25    Wheeler,  A.  G Surveyor  to  the  Urban  District 

Council,  Eastwood. 

P1888  July  12    White,  A.  E.,  M.  InsL  O.E.  ..     Oily  Enghieer,  Hull. 

{Member  (f  CouncilJ) 

1891  Got   17    White,  H.  v.,  M.  Inst.  O.E.  I.    County      Surveyor,      Queen's 

County,  Maryborough. 

1900  Mar.  10    White,  J.  N Borough  Surveyor,  Stalybridge. 

1 873  May  2      WHITE,  W.  H.,  M.  Inst  0.  K.    City  Engineer,  Oxford. 

{Past  Prendent) 

1899  Mar.  25    Whittell,  F.  S Surveyor  to  the  Urban  District 

Council,  Worksop. 

1900  Aug.  25    Whtatt,  H.  Q.,  A.  M.Inst.    Borough       Engineer,      Great 

C.B Grimsby. 

1889  Feb.  9      Wm,  C.  F.,  M.  Inst.  C.E.         City  Surveyor,  Sheffield. 
(Vice-Pr^eideat.) 

1888  May  12    Wild,  G.  H Surveyor  to  the  Urban  District 

Council,  Littleborough,  near 
Manchester. 

1896  Apr.  25    Wilding,  J Surveyor  to  the  Urban  District 

Council,  Runcorn. 

1905  June  22    Wiles,  J.  W Surveyor  to  the  Urban  District 

iftfti  ifov  9Q^  Council,  Gorton,  Lanes. 

»iQn9  VnJ  »\  Wilkinson,  J.  P.,  M.  Inst.     301-304  Com  Exchange  Cham- 
BI^UZ  «ov.  8  i      (.  g  ^j^^  Cathedral  Street,  Man- 

chester. 

1^)99  Mar.  25    WiunMSON,  M.  H Surveyor  to  the  Urban  District 

ifiOQ  VaK   9k\  Council,  Leyland. 

BlM3  Mm.  21 }  Wilkinson,  W Ashton  House,  Hemingbrough, 

B1885  June  6  }  Willoox,  J.  B.,  M.  Inst.  C.E.    63  Temple 'Row,  Birmingham. 

1894  Mar.  3      Williams,  H.  Dawkin  ..     ..     Surveyor  to  the  Urban  District 

Council,  Ogmore  and  Garrw, 
BbiokmiU  R.S.O.,  Bridgend. 

1904  May  28    Williams,  J Surveyor  to  the  Urban  IMstrict 

Coundl,  Abercam,  Mon. 

1893  July  31    Williams,  J.  B Borough  Surveyor,  Daventry. 

1897  May  15    Williams,  M.        Coychurch,  Bridgend. 

1907  Mar.  2      Williams,  T.  T Surveyor  to  the  Rural  District 

Council,  Swansea. 

1904  Aug.  4      Williamson,  W City  Engineer's  Office,  Glasgow. 

1891  June  25  Willmot,  J County  Surveyor,  Warwick- 
shire. 6  Waterloo  Street, 
Birmingham. 

1904  Oct.  29  WiLLOUOBBT,  P.  R.  A.,  A.M.  Surveyor  to  the  Urban  District 
Inst  C.E.  Council,  Pontypridd. 

1898  June  30    Wilson,  A County  Surveyor,  Dumbarton- 

shhre. 

1887  Sept.  17    Wilson,  G Surveyor  to  the  Urban  District 

Council,  Alnwick. 
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R1S9  ^b.  25}  ^^"0»»  J Bankside,  Baoup,  Lancaahire. 

1881  May  29  *WiL80N,J.B.,A.M.InBt.C.£.    Surveyor  to  the  Rnxal  District 

Coondl,  Gockermouth. 
1901  Aug.  23    Wilson,  J.  B Boxgh  Surveyor,  Hulcnsburgh, 

1907  Apr.  27    Wilson,  W Town     Surveyor,    Portadown, 

Ireland. 

1897  Got.  16    Winning^  D Burgh     Surveyor,     Broughty 

Perry,  N.B. 
1880  Got.  2      WiNSuiF,  G.,  A.M.  InstCJ:.     Borough  Surveyor,  Abingdon, 

Berks. 

1896  Feb.  22    Winteb,  O.  E.,  Assoc  M.  Inst    Borough  Surveyor,  Hampstead, 

C.E.  N.W. 
61900  lEay  19] 

TA1902  Jan.  25>*Wolfendxn,  B.  J.,  A.M.Inst  Borough  Engineer,  Bootle. 
T1902  Nov.  8  )        C.E. 

1880  Feb.  7      Wood,  A.  B Surveyor  to  the  Urban  District 

Council,  Tnnstall. 

1894  Mar.  8      Wood,  P.  J.,  A.  M.  Inst  G.E.  County  Surveyor,  Sussex  East 

Lewes. 

1898  Apr.  28    Wood,  W.  E Surveyor  to  the  Urban  District 

Council,  Church. 

1900  Feb.  10    Woods,  E.  L. Town    Surveyor,    Bangor,   Co. 

Down. 

Bl9^  Feb  21 1  ^^^^budgb,  C.  A Pinner  House,  Pinner,  Middle- 

1899  May  6      Woodwabd,  F Surveyor  to  the  Urban  District 

Council,  Stourbridge. 

-i22?  ^7  lol^WoOTTON,  A.  8 Surveyor,  Urban  District  Conn- 

T1901  Got   19/  oil,  Bradford^-Avon. 

1897  July  8    *Wobsall,  E Surveyor  to  the  Urban  District 

Council,    Stretford,   Council 
Offices,  Old  Trafford. 
1886  July  8      Wobth,  J.  E.,  M.  Inst  C.E.       District      Engineer,      London 

County      Council,      Spring 
Gardens,  S.W. 
01893  July  181 

T1899  Got  2n*WBiQaT,  J.  A 6  Unity  Street,  Bristol. 

B1904  Dec.  3  | 
1892  May  28    Wtnns-Bobibts,  R.  G.,  M.    5  Victoria  Street,  Westminster, 
Inst  C.E.  S.W. 

1895  Jan.  19    YABBICGM,  T.  H.,  M.Inst    Oity  Engineer,  Bristol. 

C.E.        (Poit     Pretidmi,) 
{Memher  0/  Council.) 
01892  July  ll\*Y4Tn,  F.  8.,  Assoc.  M.  Inst    Surveyor  to  the  Urban  District 
T1892  Sept  24/      C.E.  Oouncil,       Waterloo,      near 

Liverpool. 
1894  June  21     York,  H.,    Assoc    M.    Inst    Surveyor  to  the  Urban  District 
C.K  Council,  East  Barnet  Valley. 

Station  Bead,  New  Bamet. 
1904  Aug.  26    Yowo,  C Bur^h    Surveyor,    Coatbridge, 

pl900  May  19    YonNO,J Burgh  Surveyor,  Avr. 

1899  Dec  16    Young,  T Surveyor  to  the  Rural  District 

CounGil,Sunderland. 

1900  May  19    Young,  W.  P Surveyor  to  the  Rural  District 

Council,  WalbalL 
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Date  of  Election 
and  Transfer. 


T^^jJ^f  N^  2^}  Bklsheb,  B.  J Deputy     Borough     Engineer, 

'  btepney. 

01898  June  80 1 

A1901  Oct  19>*BiiST,  H.  Stobb Ohief      Assistant      Surreyor, 

TA]fl907  Not.  2  )  Urban      District      Counoil, 

Beckenham. 

1907  Sept.  7    *Chart,  R Chief  Assistant  Surreyor,  Bund 

District  Council,  Croydon. 

TAM1907  S^pt.  D  ^»^N8»-H.,  A.  M.  Inst.  C.E.  Deputy  City  Engineer,  Norwich. 

01898  Jan.*  15 1 

A1903  Jan.  17>*6oDrBST,  C.  H.,  A.  M.  Inst.  Deputy     Engineer,    Shanghai 

TAM1907  Not.  2  )-     C.E.  Municipality. 

1907  Sept.  7    [Goodwin,  J.  D Borough    Engineer,    Ashfield, 

G1900  June  161  N.8.W. 

A1901  Got.  19>*JiRBAH,G.,  A.M. Inst  O.E.  Assistant  SurTeyor,  Waltham- 

TAM1907  Not.  2  |  stow. 

1907  Sept.  7  Lanb,W.  G Surreyor,  Urban  District  Coun- 
cil, TaTistock. 

1907  Sept.  7      BiGHABDSON,  H.     '/Deputr     Borough     Surreyor, 

Scarborough. 

1907  Sept.  7      SiMB,S.  B Borough   Engineer,  Hamilton, 

TAM1907  NbT2^}  ^^^^^^^•'^•^•^'^*^^^^     Deputy     Borough      Engineer. 

01895  Jan.  19 1 

A1901  Oct.   19  }*Stmsle,  W,  J.,  A.M.Inst.C.E.  Deputy  City  Engineer,  Bristol. 
TAM1907  Not.  2   | 

^}2n?  i^®  o^i'SuTTON,  W.  F Chief   Assistant,    Birmingham 

TAM1907  Not.  2  j  Water  Supply.   WaterOffioes, 

Broad  Street,  Birmingham. 

TAil927  N?T*?2^}  ^^^^^^^^ ^T^^^     Borough      SurTeyor, 

Swansea. 

,..wl2?^S  io«?  7®l*TowNBE,  H.  V Acting  Superintendent,  Works 

TAM1907  bept.  7  /  ^^  SurTcye,  P.W.D..  Singa- 

pore. 
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TOWNS   AND   DISTRICTS 

REPRESENTED  BY  MEMBERS   AND   ASSOCIATE 
MEMBERS  OP  THE   ASSOCIATION. 


A.    aig»ifie$  Abboad. 

Af.        „  African  DisTBicrr. 

E.  „  Eastsbn  D18TBIOT. 

U.  „  HOMB  DisTBior. 

Ind.       n  Indian  Dibtbiot. 

I.  „  Ibisb  D18TBIOT. 

L.  &  C.  „  Lanoashibb  a  Ohbshibb 

DiSTBIOT. 


Bfet.  Hgnifles  MBTBOPOLiTANDiSTRiorr. 

M.  „  HflDLAND  DI8TBIGT. 

N.  „  NoRTHBBN  District. 

8.  „  Scottish  District. 

W.N.  „  WBL8HDi£rrRiCT(North). 

W.S.  „  „  „        (South). 

West.  ,,  Wbstbbn  District. 

Y.  ,»  Yorkshibb  District. 


TOWN. 


DISTRICT. 


Abkboabn       West. 

Abbbdebn       S. 

Abbboavbnny        West. 

Abingdon        H. 

Abbam     L.  &G. 

AocBoroTON U&O. 


Acton 

Alobbbuot      

Alexandbia    ..     ..     . 

Alnwick         

Andoybb , 

Annkkld  Plain    ..     . 
Antrdi  (Ooimty)   .. 
Abbboath,  N.B.     ..     . 
AB0TLL8BIBB  (Gounty) . 

Abmagh  

„       (Connty)..     . 
Abhbt-db-la-Zodch 

ABHnBLD,N.S.W...       . 

AflHfOBD 

^       (RoiBl)     ..      . 
Asbton-undbb-Ltnb    . 

AflHTON-ON*MBB8ET 

Atbbbstonb  (BbtoI)    . 
Athxbton      


Athlohb  (Ooimty) 
Adgkland,  N.Z.    . . 

AUDLBT 

Atb 

ATBamBB  (Ooimty) 


H. 
H. 
A. 
N. 
H. 
N. 
I. 
8. 
8. 
I. 
I. 
M. 
A. 
H. 
H. 
L.&0. 


NAME. 

J.  WiUiamB. 

W.  Dyaok. 

J.  Haigh. 

O.  Wiiiship. 

G.  Heaton. 

W.  J.  Newton. 

D.  J.  Ebbetts. 

P.  C.  Uren. 

D.E.Lloyd-DaYies. 

G.  Wilson. 

B.  W.  Ksapp. 

T.  J.  Tiowwlale. 

J.  H.  Brett 

P.  0.  Smith. 

M.  B.  McBeth. 

J.  0.  Boyle. 

B.  H.  Dorman. 

S.  Tnrner. 

J.  D.  Goodwin. 

W.  TeirilL 

A.  Sims. 

J.  T.  Earnshaw. 


L.  *C F.  Button. 


M. 

L,*0. 

L.d^C. 

I. 

A. 
M. 

S. 
.8. 


H.  J.  Coleby. 
W.  Clough. 
F.  U.  Grimshaw. 
0.  J.  Mulvany. 
W.  B.  Bush. 
T.  Bibbey. 
J.  Young. 
A.  SteTensoD. 


Baoup     L.  &  0. 


Baiat  with  Hbxthorpb 
Balltmbna     ..     ., 

Banbcbt 

Banoob,  Ca  Down 

BABKne 

Babnbb 


Y 

L 
H. 
I. 
H. 
H. 


W.  H.  Eloe. 
G.  GledhUi. 
H.  O'Hara. 
N.  H.  Dawson. 
E.  L.  Woods. 
0.  F.  Dawson. 
G.  B.  Tom^ 
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TOWNS   AND  DISTRICTS 


TOWN. 

Barnstaplb , 

Babbow-in-Fubnb8S      

Babbt      

Babton-ufon-Ibwbll  (Rural) 

Basfobd  (Rami) 

„  „       (Highways)     .. 

Basimostokb 

Battebsea 

Beooles 

Bbokbnham 

Bbdfobd 

Bbdfobd  (Oonnty)       

Belfast        

Bblpbb    

„      (Rmal) 

Benwell        

Bbbkbhibe  (County) 

Bebmondsbt 

Bebwigk-on-Twbbd     

Bebwiokshibb  (County),  N.B.    . . 

Bbthkal  Gbesn 

Bbyeblet        

(Rural) 

Bezhill 

Bbxlbt    

BiDDULPH  

Biggleswade 

(Rural) 

BiLSTON 

BiNQLET 

BiBKENHEAD     

BiBHINOHAM 

Bishop's  Castle 

Bishop's  Stobtfobd      

Blagkbubn , 

Blackpool     ..     .. 

Blaokwell  (Rural)     

Bloemfontein,  South  Apbioa  .. 
Bltth  (Northumberland)  ^.  .. 
Bltth  and  Guokvey  (Rural)    .. 

BOGNOB    

Bolton    

Bombay   ..     .       

B0'NE8S,N.B 

Bootlb 

Boston,  Lings 

Boubnemouth 

Bbaoklet ..     .. 

Bradfobd       

Bbadpobd-on-Aton     

Bbaintbbe     

Bbeoon 

Bbbntfobd     

Bbidgwateb 

Bbzdgwateb  (Rural) 

Bridlington 

(Rural) 

BuiEBriELD 

Rrteblet  Hill     

Bbighouse ..     .. 


DISTRICT.  NAME. 

West £.  T.  Saunders. 

L.ftC J.W.Smith. 

W.S J.  0.  Paidoe. 

L.  *C C.  C.  Hooley. 

M S.  Maylan. 

M G.  W.Hawley. 

H.  F.  R.  Phipps. 

Met T.  W.  A.  Hayward. 

E T.  O.  Cudbird. 

H J.  A.  Angeil. 

H.  N.  Greeiushields. 

H W.  H.  Leete. 

L  H.  A.  Cutter. 

M T.  Fenn. 

M R.C.  Cordon. 

N W.  P.  Pattiflon. 

H J.F.Hawkins. 

Met        R.  J.  Angel. 

S.  R.  Diokinson. 

S T.  R.  Atkinson. 

Met.         B.  E.  Finch. 

Y J.G.Smith. 

Y E.  Picker. 

H G.BaU. 

H W.  T.Howse. 

M S.  Gibson. 

H T.  Cookrift. 

H.  J.O.Jones. 

M J.  P.  Wakefoid. 

Y H.  Bottomley. 

L.  &C C.  Brownridge. 

M H.E.StUgoe. 

M.  A.  Hamar. 

H R.S.  Scott 

Ii.*C W.Stubbs. 

L.&C J.  S.  Brodie. 

M H.  SUoook. 

Af.  H.  F.Peet. 

N R,  Grieves. 

M.  F.  Ho^dnson. 

H O.  A.  Bridges. 

L.  AC E.L.  Morgan. 

Ind J.  HalL 

8 J.  P.  Lawrie. 

L.  &C.      B.  J.  Wolfenden. 

E G.E.Clarke. 

H F,  W.  Laoey. 

M.  -A.  A.  Green. 

Y J.HvCJox. 

West        A.S.  WooTTON. 

E H.  H.  Nankiyell. 

W.  ..      ..      ..  H.  LI.  Griffittis. 

H N.Parr. 

West F.  Parr. 

West        W.  A.  Collins. 

Y E.  R.  Matthews. 

Y S.Dyer. 

L.&C B.Hal8tead. 

M.  J.  L.  Harpur. 

Y S.  S.  Haywood. 
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TOWN. 


Bbiohton       

Bbutol  

Bbitoh  Fbbby      ..     .. 

Bboadstaibs 

Bboktabd      

BBOrGHTT   FSBBT,  N.B. 

Bbowmhxllb 

BcGKHUBST  Hill  .. 

BUGKINOHAM 

^  (County).. 

BucKLow  (Rural)  ..     .. 

BUBHHAM  

BUBHLET 

„       ^iml)  ..     .. 

BUBSLXH 

BUBTOH-OH-TSBNT 

BUBY         

BiTBT  8t.  EDMUimS 

Buxton  


DISTRICT. 

H. 
West 
W.S. 

H. 

M. 

S. 

M. 

E. 

H. 

H. 
L.  AC. 
Weet. 
L.  A  C. 
L.&C. 

M. 

M. 
L.&O. 

E 

M. 


NAME. 

A.  Weller. 

T.  H.  Yabbioom. 

H.  A.  Clarke. 

H.  Hurd. 

J.  D.  Bam. 

D.  Winning. 

J.  H.  Shaw. 

H.  Tooley. 

J.  Smith. 

R.  J.  Thomas. 

J.  McD.  MoKenzio. 

W.  H.  Chowins. 

G.  H.  Pickles. 

S.  Edmondson. 

F.  Bettany. 

G.  T.  Lynam. 
A.  W.  Bradley. 
W.  D.  Harding. 
W.  H.  Grieves. 


Cakbphillt 

Caubirwbll 

Camhook,  Stajpfb 

CAjrrKBBUBY 

Caps  Coast 

Gabdift 

fJAM^T^.Tf , 

Cabux>n 

Cabnabyonshibb  (County)  . . 


Castlefobd    .. 
Chatham 

CHELMaVOBD     .. 

(Rural) 

Chelsba 

Chbltbnham   .. 
Chbbiton 

CuSBHAM 

Cheshibb  (County) 
Cheshubt 


W.8. 

Met 

M. 

H. 
Af. 

W.S. 
N. 
M. 


A.  O.  Harpur. 
W.  Oxtoby. 
J.  S.  Hendry. 
A.  C.  Turley. 
D.  8.  Palk. 
W.  Haipur. 
H.  C.  Marks. 
J.  C.  HaUer. 


W.N. 
Y. 
H. 
E. 
£. 

Met. 

West. 

H. 

H. 

L.  &.  C. 

H. 

Chistbb L.  &  C. 


W.N..      E.  Evans. 


Chistbhfibld 

M^  (Rural) 

Chbstbbtob 

„  (Rural)      . 

CHICBBBmB 

CUIFFBHUAM 

Cbobley 

Chbistohuboh 


M. 

M. 

E. 

E. 

H. 

West 

L.AC. 

H. 

Chubch L.  AC. 


Olaytob-lb-Moobb 
Clickhbatom..     .. 
Clbthobpbs  .. 
goaltillb 

COATBBODOB,  N.B.  .. 

Gookbbmouth 
CooKBBM  OUTH  (Rural) 
CoLcnnTBB 


LAC. 
Y. 
E. 
M. 

S. 
N. 
N. 
B. 


£.  Hall. 
W.  Gieen. 
CDay. 
C.  Brown. 
J.  Dewhirst 
T.  W.  E.  Higgens. 
J.  S.  Piokering. 
A.  O.  Sherren. 
P.  C.  Dormer. 
H.  F.  BuU. 
R.  H.  Jsffes. 
L  M.  Jone& 
y.  Smith. 

E.  Lines. 

J.  D.  Bland. 
J.  Dunn. 

F.  J.  Lobley. 
A.  E.  Adams. 
W.  Leigh. 

E.  I.  Legg. 
W.  E.  Wood. 
A.  Dodgeon. 
C.  Lund. 

E.  Rushton. 
L.  L.  Baldwin. 
C.  Young. 

F.  O.  C.  Nash. 

J.  B.  Wilson. 

H.  Goodyear. 


CouTB      L.&C T.H.  Hartley. 
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TOWN. 
Ck>LOMBO,  Gbtlon 

OoLWTN  Bay 

OONOLRTON       

CONSBTT 

Conway  (Bural) 

Cork       

Cork  (County),  West    ..     .. 

COTTINGHAM 

CowRS,  l8LB  or  Wight 

Crbwk     

Cromer 

Croydon        

„      (Highwaya)    ..     .. 

w       (Bund) 

„  (BuraJ)  (Highways) 
CuuBBRLAND  (County) . .  . . 
CuFAB  (Fife)  (County) 

Dartpord       

Dartmouth   

Daybntry       

Darwbn 

Dbal       

Delhi      

Denton 

Derby     

„      (County)     

Devon  (County)     

Dbwbbuby       

Donoaster  (Buial)  (Highways) 
D0ROHE8TEB 

Dobxinq 

(Buml) 

Douglas,  Iblb  of  Man 

Doybb , 

Down  (County)     

Driffield  (Bural)       ..     .. 

Droylsdbn      

Dublin 

„     (Comity)     

Dudley  

dukinfield 

Dumbartonshire  ((bounty)  .. 

DUNDBB  

Dunfermline  (0>unty) 

Dunoon,  N.B 

Dunstable , 

Durham  (Bural) 

Baling 

Bast  Barnvt  Yallet  ..     .. 

East  Ham      

Bast  Molesby      

East  Bbtfobd  (Bural) 
Bast  Stow  (Buiai)      ..     .. 

Bastboubnb 

Eastwood      


DI8TBICT.  NAME. 

Ind F.  A.  Cooper. 

Ind B.Skelton. 

W.N W.Jones. 

L.  ftC B.BuiBlam. 

N W.B.SheU. 

W.N T.  B.  Farrington. 

I J.  F.  Delany. 

I B.  W.  Ixmgfield. 

Y J.  H.  Hanson. 

H J.  W.  Webster. 

L.  AC Q.  Eaton-Shoro. 

K  A.  F.  Soott 

H G.F.Carter. 

H.  E.  F.Morgan. 

H B.M.  Chart 

H J.  S.  KUUok. 

N.  G.J.Bell. 

S T.  Aitken. 


H T.  KTiffen. 

West T.  W.  Joyoe. 

M J.  B.  Williams. 

L.  &C B.W.Smith-Savine. 

H T.  C.  Golder. 

Ind T.  Salkield. 

L.  &C G.H.  Newton. 

M J.Ward. 

M J.  W.  Horton. 

West S.  Ingrain. 

Y H.  Deazden. 

Y W.  Crabtree. 

West.        G.J.Hunt 

H G.S.Mathews. 

H W.Bapley. 

L.&C F.Cottle. 

H W.C.  Hawke. 

L  J.  Heron. 

Y T.C.Beaumont 

L.&C CHall. 

I S.  Uarty. 

I W.  0>llen. 

M.         J.  Ganunage. 

L.  AC 8.  Hague. 

S A.  Wilson. 

S.  J.Thomson. 

S.  D.  MacKeozie. 

S.  J.  Andrew. 

M J.Stewart. 

N G.  Gregson. 

H.  C.Jones. 

H H.  York. 

H A.  H.  Campbell. 

H.  J.  Stevenson. 

M T.  Henry. 

E G.  F.  P.  Harrison. 

H A.  E.  Preeoott 

M A.  G.Wheeler. 
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TOWN. 


Ebbw  Yals 

Tgnm.—      

Eduibubgh,  N.B 

Kloih,  N,B 

Ehtisld 

EMiniKiLLEN  (County).. 

Epsom       

EBDOrGTOK       

Bbith       

EeroN      

Bton  (BonJ) 

^  „      (Highways) 

EVBBUAH 

i*lzvrBB 

EXMOUTU  


DISTRICT. 

West 
L.&  0. 
8. 
S. 
H. 
I. 
H. 
M. 
H. 

y. 

H. 
H. 
M. 


NAME. 

T.  J.  Thomas. 
T.  8.  Pioton. 
J.  Ifassie. 

A.  A.  Turriff. 

B.  OoUing. 

J.  P.  Bnrkitt. 

E.  B.  Capon. 

H.  H.  Humphries. 

H.  Hind. 

G.  McDermid. 

B.  Hallam. 

A.  Gladwell. 

B.  C.  MawBon. 


WoBt T.  Moulding. 

Weet S.Hutton. 


Fauiouth 
Fale[bk,N.B. 
Fabkham 

Fabnbobough..     .. 
Fabvham        ..      .. 
Fayebshak    . . 
Fbkht  Stratfobd 
FnroHLVT 

FnrgBUBT 

Fldttbhibb  (County) 
folksstoks    .. 
Foot's  Cbat  .. 
FsKBH  Basnet 

PBIMI.ET 

FbOITOB'-OH'^IA 

Fbomb     


West W.  H.  Treesider. 

S D.  Bonald. 

H W  Butler. 

H.  J.  E.  Hargreaves. 

H R.  W.  CasB. 

H 8.  P.  Andrews. 

H J.  Chadwiok. 

H C.  J.  Jenkin. 

Met         P.  G.Kimck. 

W.N 8.  Evans. 

H A.  E.  Nichols. 

H W.  A.  Famham. 

H E.J.  Beynolds 

H T.C.  Jones. 

E B.M.Bate. 


West. 


F.  W.  Jones. 


GAmDOBOUOH        

Gatbbhkad 

GiLLINOHAM 

Glamobgak  (Connty)   .. 

Glasgow,  N.B 

Glasgow,  NB 

Glabtobbubt        

Gloitobstbb 

(County)  ..     .. 

Glthoosbwg 

godalmihg     

CkiDSTOiTE  (Bural) 

GOOLB        

GOBTON 

GoSiOBTH  

GOSPOBT  AKD  ALTBBSTOKB  .. 

GofTAV,  N.B 

Gbabtham     

Gratbbbhd     

Gbats  Thtbbogk 

Gbbat  Obosbt      ^ 

Gbsat  Gboisbt     

Gbeat  Yabmodtu 

Gbxbvook,  N.B 

Gbbt  (X>iimtt,  Nbw  Zbalamii 
Gbbtmoctu,  Nbw  Zbalamd 


E. 

M. 
H. 

W.S. 

s. 

8. 

West. 

West 

West 

WS. 

H. 

H. 

Y. 
L.&C. 

N. 

H. 

8. 
E. 

H. 

H. 
L.&C. 

E. 

E. 

8. 

A. 

A. 


8.  W.  Parker. 
N.  P.  Pattinson. 
J.  L.  Bedfem. 
G.  A.  Phillips. 

A.  B.  McDonald. 
T.  Nisbet 

G.  Alves. 

B.  Bead. 
B.  PhUUps. 
W.  P.  Jones. 
J.  H.  Norris. 

J.  George-Powell. 

E.  H.  Barber. 
J.  W.  Wiles. 
G.Nelson 

H.  Frost 

F.  G.  Holmes. 
W.  Shaokleton. 
P.  T.  Grant. 
A.  C.  James. 
W.Hall. 

H.  G.  Whyatt. 
J.  W.  Coekrill. 
A.  J.  TumbuU. 
J.  Higgins. 
E.LIx>kL 
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TOWN.  DIBTBIOT. 

GUBBNBET          H. 

GUILDVOBD        U. 

M         (Rural;       H. 

Hagknkt        Met 

Hadham  and  Stanctsd     ..  H. 

Halifax  (Rural) Y. 

Hamilton,  N.B S. 

Hamilton,  N.Z A. 

Hammxbbmith        Met. 

Hampstiad     Met. 

Hamfton-on-Thambb H. 

Hampton  Wiok U. 

Handbwobth M. 

Hanlkt M. 

Hants  (County) H. 

Hanwkll        H. 

Habbow H. 

Habwich         £. 

HAfilJNGDSN L.  ft  G. 

Habtings        H. 

Haybbhill     £. 

Hawiok,N.B 8. 

Hateb     H. 

Hbgkmondwikr      T. 

Hblbnsbubgh,  N.B S. 

Hbmbl  Hempstead             .%  M. 

Hendon H. 

„      (Rural) H. 

Henoobd  (Rural) W.8. 

Hebevobd       M. 

(Oounty)      M. 

Hebnb  Bat H. 

Hebtfobd       H. 

HERTFOBDsmBE  (Highways)  H. 

Hetsham        L.  ft  G. 

Hetwood L.  ft  G. 

HiQH  Wtoombe     H. 

HiNOKLEY          M. 

HiTOHIN H. 

HOLBOBN         Met 

Holyhead      W.N. 

HOBNSEA Y. 

HORNBET H. 

HOBSFOBTH       Y. 

H0B8HAM H. 

Hove       H. 

Ho WBAH,  Bengal Ind. 

Hoylaxe  and  West  Kibbt  L.  ft  G. 

HOYLAND         Y. 

UUDDERSFIELD           *.  Y. 

(Gas)     Y. 

Hull       Y. 

Huntingdon  (Gounty)        „     ,.  M. 

HUTT  (30DNTY,  N.Z A. 

Hyde      L.  ftC. 

Hythb H. 

Ilfobd     B. 

Ilfbaoombe West 


NAME. 

T.  J.  Gmlbert 
G.  G.  Msflou. 
J.  Aastee. 

N.  Soorgie. 

E.  T.  Watts. 
P.  (Gordon. 
W.  H.  Purdie. 
8.  B.  Sims. 
H.  Mair. 

O.  E.  Winter. 
S.  H.  Ghambers. 
P.  Taylor. 
H.  Ridiardson. 
J.  Lobley. 
W.  J.  Taylor. 
8.  W.  J.  Barnes. 
J.  P.  Bennetts. 
H.  Ditcham. 
J.  8.  Green. 
P.  H.  Palmer. 

F.  W.  Knewstubb. 
Ghas.  Brown. 

G.  C.  Gray. 
J.  Saville. 

J.  R.  Wilson. 
W.  R.  Locke. 
8. 8.  Grimley. 
J.  A.  Webb. 
J.  P.  Jones. 
J.  Parker. 
G.  H.  Jaok. 
F.  W.  J.  Palmer. 
J.  H.  Jevons. 
E.  Parry. 
H.  Miller. 
J.  A.  Settle. 
T.  J.  Rushbrooke. 
E.  H.  Grump. 
A.  T.  Blood. 
E.  F.  Spurrell. 
A.  Asquitli. 
W.  E.  Warburton. 
E.  J.  Lovegrove. 
R.  R.  Jones. 
R.  Renwiok. 
H.  H.  Soott. 
A.  Hale. 
R.  W.  Fraser. 
H.  G.  Keywood. 
E.  F.  Gampbell. 
E.  A.  Harman. 
A.  E.  White. 
H.  J.  G.  Leete. 
A.  W.  Newton. 
J.  Mitchell. 
Ghris.  Jones. 


H.  8baw. 
O.  M.  Prouse. 
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TOWN. 
LrouwoQD,  N.Z 

iMTKOXflB  

IPSWIOB 

Iblax       

Ipswich,  QuEKKSL AND  ..  .. 
IsLM  or  Elt,  Nurth  (County) 
IflLi  OF  Trankt  (Rural) 

Iblihqton       

Ituuju 


DISTBICrr. 
A. 

S. 
K. 
L.  ft  0. 
A. 
E. 
U. 
Met. 
H. 


NAME. 
L.  G.  P.  Spenoer. 
T.  H.  Soott 
E.  Buokhain. 
G.  H.  Kay. 
T.  Kirk. 
H.  F.  Simpson. 
G.  L.  Butterworth. 
J.  P.  Barber. 
T.  A.  GoUingwood. 


JOHANNESByRG 


Af. 


..     A.P.Lambert. 


KmABSLKT  ..  .. 
KnoHUT  ..  .. 
Kehilwobth  . . 
KEKsnroTOH  ..  .. 
KsMT  (Connty) 
KmrmvES  (County) 
KnwioK 

KlTTBBniO 


..  L.  &  C. 
Y. 
M. 
Met. 
H. 
E 
N. 
M. 
Ketitbham  (Bural)        West. 


KiDDKBMIVBTBB  (Bural) 

KiLKKfNT  (Ojunty) 
Kilmabhook,  N.B. 

Knro'8  Lthn 

KiHo's  Norton 
K1NQ8TON,  Jamaica 
ElEscwion-on-Thaxes  .. 

KlKG  WlLUAMBTOWN,  S.A. 

KiBXCAIJyT      

KlBXDSMUIB,  N.B. 

Kboonbtad,  O.E.C. 

KRU6BB8D0BP,  TbAHBYAAL 


M. 

I. 

S. 
E. 
M. 
A. 
H. 
Af. 
S. 
8. 
Af. 
Af. 


H.  NuttaU. 
W.  Powlds. 
8.  Douglas. 
A.  B.  Finch. 
H.  P.  Maybury. 
W.  B.  Purser. 
W.  Hodgson. 
T.  R.  Smith. 
U.  M.  Bounett. 
A.  Comber. 
A.  M.  Burden. 
R.  Blackwood. 
J.  H.  Webb. 
A.  W.  Cross. 
0.  y.  Abrahams. 
R.  H.  Clucas. 
J.  Maden. 
J.  L.  Lumsden. 
J.  S.  Bruce. 
F.  Brown. 
R.  A.  Webster. 


Laoos      

Lambcth         

Lanabk  (County) 

Lanoabhibb  (County)  ..     . 

Lanoabtkb     

Lanokester  (Bund)  (Highv 
Lbahderhsad 

LSIDB         

Lkdb  (Sewerage) 

Lkbk        

LnatBTBR       

(County)     ..      . 

LdDOH         

,      (Rural)      

LsiOfl-OV-SXA 

Lirni,N.B 

LnTBUf  (County) 

LBfmWBHULMK  

LxWISHAlf  

LXTLAND 

LnroH 

LlCHFOELD  

LoaBXTUT  (Rural)        ..     . 
LiBXBioK  (Connty)       .,     . 


iys) 


Af 
Met. 

8. 
L.  &C. 
L.  &C. 

N. 

H. 

Y. 

Y. 

M. 

M. 

M. 
L.  &  C. 
L.AC. 

E. 

S. 

I. 


I.  T.  Hawkins. 
H.  C.  J.  Edward?. 
W.  L.  Doughiss. 
W.  H.  Sohofield. 
J.  C.  Mount. 
W.  Gumming. 
J.  E.  Smales. 
W.  T.  Lancashire. 
G.  A.  Hart 
W.  E.  Beaoham. 
E.  G.  Mawbey. 
S.  P.  Pick. 
T.  Hunter. 
T.  W.  B.  Gent 
J.  W.  Liversedge. 
J.  R.  Findlay. 
E.  O'N.  Clarke. 


L.  &  C J.  Jephson. 


Met 
L.  AC. 

H. 

M. 
L.  AC. 

I. 


E.  Tan  Putten. 
W.  H.  Wilkinson. 
W.  Dawson. 
W.  B.  Chancellor. 
H.  H.  Turner. 
J.  Horan. 
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TOWN. 


LiFoour 

„      CCounty) 

Linlithgow  (High  ways)     . . 

LrrHERLAND 

LiTTLEBOROOOH        

LlTTLEHAMFTON       .. 

LiTTLB  WOOLTON 

LrVEBFOOL 

Llandaff  (Rural)        ..      .. 

Llahdudno 

Llankllt.      

Llaktbissant  (Rural)  .. 

LOFTUS     

London  

„       (CJounty) 

LONDOKDSKBT 

LoNDOHDEBBT  (County) 
Longford  (Oounty)   ..  .. 

LONGTON    

LOUGHBOBOUOH         

Louth  (County) 

LowxB  Bebington       ..     .. 

lowkb  hutt,  n.z 

Lowestoft  

LuoKNOw  (United  Provinoos) 

Ludlow 

LUBGAN    

Luton      

Ltmington     

Ltthah 


DISTRICT. 

E. 
E. 

a 

L.&0. 

L.&C. 

H. 

L.  &  C. 

L.  &  0. 

W.S. 

W.N. 
W.8. 


W.S G.  8.  Moi 


NAME. 

R.  A.  MncBmir. 
J.  Thropp. 
A.  Forbes. 
A.  H.  Carter. 
G.  H.  Wild. 
H.  Howard. 
R.  Simmons. 
J.  A.  Brodie. 
J.  Holden. 
E.  P.  Stephenson. 
G.  Watkeys. 


Y. 
Met. 
Met 

I. 

I. 

L 

M. 

M. 

I. 

L.  &  a 

A. 

E. 

Ind. 

West. 

L 

M. 

H. 

L,&C. 


T.  H.  Tarbit. 

F.  Sumner. 

M.  Fitzmanrioe. 
W.  J.  Robinson. 
C.  L.  Boddie. 
J.  W.  Gunnis. 
J.  W.  Wardle. 
A.  H.  Walker. 
P.  J.  Lynam. 
H.  W.  Corrie. 
T.  Ward. 

G.  H.  Hamby. 
H.  Lane  Biown. 
J.  A.  Spreokley. 
H.  Shillington. 
S.  F.  L.  Fox. 
F.  H.  Parr. 

A.  J.  Price. 


Maoolesfield  (Rural) .. 
Mabstbo  .. 

Maidstone     

Maldon  

Maltebh 

Manohesteb 

Mansfield     

Mansfield  Woodhoube 
Maboah,  Post  Talbot 
Mabgate 

BiABXET  HaBBOROUGH  .. 

Mabplb 

Mabylbbonb 

Matlock 

Matlook  Bath 
Maxwelltown,  N.B.    .. 

Melboubne 

liELFORD  (Rural)  .. 
Melton  Mowbray 
Merthyr  Tydtil  ..     .. 

Mbthley        

Mexborough 

MiDDLESBBOUOH 

Middlesex  (County)    .. 

MiDDLETON       

Midhubst  rRuial) . .     . . 

MiDflOMEB  NORTON 


L.  &C J.Thorpe. 

W.8 J.Humphreys. 

H T.F.  Bunting. 

E T.R.  Swales. 

M W.O.  Thorp. 

L.  ftC T.De  C.Meade. 

M R.  F.  Yallanoe. 

M F.  P.  Cook. 

W.S J.  Cox. 

H E.  A.  Borg. 

M H.G.  Goalee. 

L.  &C D.J.  Diver. 

Met J.A.P.Waddington. 

M J.  Diggle. 

M W.  JaSey. 

8 J.  McL.  Bowie. 

A W.  Thwaites. 

E W.Carver. 

M E.  Jeeves. 

W.8 T.F.Harvey. 

Y T.W.Nichols. 

Y G.F.Carter. 

Y F.Baker. 

H H.  T.  Wakelam. 

L.ftC W.  Welbum. 

fl A.G.  Gibbs. 

West        C.  H.  Sunderland. 
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TOWN. 

DISTBIOT. 

NAME. 

MlU»V-inBT-8lTTin6B0URNX 

H.         ..     . 

.      ..     W.  B.  Warlow. 

MmHEAD        ..        .. 

West       ..     .. 

.     ..     J.  H.  Wooton-Smitli. 

MoimouTHSiiiBB  (Oounty)    .. 

..       West.        ..     . 

.      ..     W.  Tanner. 

W.N.       ..     . 

.      ..     W.  P.  Hole. 

MoHTBoaE.  N.B 

S 

.     ..     8.  L.  Christie. 

MOBLET ..        .. 

Y 

.      ..     W.  E.  Putman. 

MUBBBLBUBGH,  N.B 

S.          ..     . 

.      ..     G.  Landale. 

Nahttolo  and  Blaina 

West 

.      ..     W  J.  Davies. 

Neath 

W.S 

..     D.M.Jenkins. 

^       (Baral)       

W.8.        ..      .. 

.      ..     W.  E.  C.  Thomas 

Nelson 

..      L.&C.      ..     . 

.     ..     B.  BaU. 

Nbtoon 

L.&C.      ..     . 

.      ..     C.  E.  Senior. 

H 

,      ..     T.  B  Simmonds. 

New  Swindon       

H.          ..     . 

.      ..     H.J.  Hamp. 

Newabk 

M.          ..      . 

.      ..     G.  8heppard. 

f.      (Bund) 

M.          ..      . 

.      ..     B.Oakden. 

Newbi7Bn>on-Ttnb        ••      .. 

N.          ..     . 

Newbttbt       

H. 

.     ..     8.  J.  L.  Vincent. 

Newoa8tlb-on-Ttne   ..      .. 

N 

.      ..     C.  B.  8.  Kirkpatrick. 

Nbwhatbn     

H.          ..      . 

.      ..     P.  J.  Bayner. 

Newmabxst 

E.          ..     . 

.      ..     J.  W.  Metoalf. 

Newport,  Mon 

West.       ..     . 

.      ..     B.  H.  Haynes. 

Nbwet 

I.           ..     . 

.      ..     C.  Blaney. 

Newton  Asbot     

West. 

.      ..     L.  Stevens. 

S.           ..      . 

.      ..     G.  Monteatli. 

NOBTBAlfPTON          

M.          ..      . 

.     ..     A.Pidler. 

Nobthumbbrland  (County) 

N.          ..     .. 

.     ..     J.  A.  Bean. 

..      L.&C.       ..      . 

.      ..J.  Brooke. 

NOBWIGH 

E.          ..      . 

.      ..     A.  E.  Collins. 

NOTTINOHAlf 

M.          ..     . 

..     A.  Brown. 

(Coonty)  ..     .. 

M.          ..      . 

.      ..     B.  P.  Hooley. 

Nuneaton       

M.          ..      . 

.      ..     P.O.  Cook. 

Oaeham  (Bund) 

K.           ..      . 

.     ..     C.  W.  Mandsley. 

Oaewobth      

Y 

.      ..     J.  Spencer. 

.      ..     H.  D.  Williams. 

Oqmobb  and  Gabbw    ..      .. 

W.S.        ..     . 

Oldbubt 

M.          ..     . 

.      ..     T.  H.  Shipton. 

OSWBBTBT          

M.          ..      . 

.      ..     G.W.  Laoey. 

Otlet      

Y.          ..     . 

.      ..     J.E.Sharp. 

OZIOBU      ..                  

H,          ..      . 

.     ..     W.  H.  White. 

OzroBoeHiBE  (Coiinty) 

H.          ..     . 

.      ..8.  Stallaid. 

PADDINGtON 

Met        ..     . 

,.      ..     E.  B.  Newton. 

Padiham 

..      L.&C.      ..     , 

J.  Gregson. 

Paiobtok       

..       West        ..     . 

.     ..     CO.  Baines. 

Paiblbt,  N.B 

8.          ..     . 

.     ..     J.  Lee, 

PABncK,N.B 

8.          ..     . 

.      ..     J.  Bryce. 

Peebles  (CJounty) 

8.          ..      . 

.      ..     B.  8.  Anderson. 

Pbmbebton 

..      L.ftC.       ..      . 

,.      ..     G.  Heaton. 

Pbxano,  8.  S 

A.         ..      . 

.      ..     L.  M.BeU. 

Peeabth 

W.8.        ..     . 

.      ..     B.  I.  Evans. 

Peegb     

H.         ..      . 

.      ..     H.W.Longdin. 

Pbeeith 

N.         ..     . 

.      ..     J.  J.  Knewstnbb. 

Pkretn 

West.       ..     . 

.      ..     J.P.Jenkins. 
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TOWN. 

Pebth,  N.B , 

Pkbth,  Wkbt  Aubtbaua    . . 

Pbtebborouoh      

Plymouth      

pollokshawb,  n.b , 

PoNTABDAWB  (Kmral) 

pontbtbaot 

ponttfbidd 

Poole      

pobtadown 

Port  Elizabeth,  South  Africa 

Port  Glasgow,  N.B , 

Portishead 

Portland       

Port8ladb-bt-Sea       

Portsmouth 

Prahran,  Viotoria      

Queen's  County 

Queenstown,  South  Africa 


DISTRICT.  NAME. 

S R.  MoKillop. 

A H.  T.  Havnes. 

M J.  W.  WiJshaw. 

West        J.  PatoD. 

S D.  Burns. 

W.S J.Morgan. 

Y J.  RPickard. 

W.S P.R.A.WiUoughby. 

W S.J.Newman. 

I W.  Wilson. 

Af.         A.  S.  Bntterworth. 

S.  J.  Murray. 

West F.H.Smith. 

West B.  S.  Henshaw. 

H A.T.Allen. 

H P.  Muroh. 

A.  W.  Oalder. 

I H.V.White. 

Af.  W.  A.  Pallisor. 


Ramsbottom L.  &  C. 

Ramsgatb       H. 

Rangoon        A. 

Rawmabsh     Y. 

Rawtenstall       L.  &  C. 

Redcar Y. 

Rbdditch       M. 

Reioate H. 

Renfbewshiee  (County),  N.B.  ..  S. 

Retford M, 

Rhondda        W.S. 

Rhymney        West. 

Richmond,  Surrey       H. 

Richmond,  YoBKs Y. 

Rochdale       L.  &  C. 

Rochester      H. 

RooHFOBD  (Rural) H. 

Rowley  Regis      M. 

RCOELEY M. 

Runcorn L.  &  C. 

(Rural) L.  &C. 

RUSUDEN            M. 

RUTHERGLEN,  N.B S. 

Rutland  rCounty)       E. 

Ryton-on-Tyne     N. 

Saffron  Walden B. 

St.  Albans H. 

St.  Andrews,  N.B S. 

St.  Pancras         Met 

Sale         L.  &  C. 

Salford L.  ft  C. 

Bai/tbuen-by-the-Sea Y. 


T.  H.  BeU. 
T.  G.  Taylon 
L.  P.  Marshall. 
J.  Bourne. 
J.  Johnston. 
J.  Howcroft. 
A.  J.  Dickinson. 
h\  T.  Clayton. 
J.  Murray. 
J.  D.  Kennedy. 
W.  J.  Jones. 
W.  L.  Marks. 
J.  H.  Brierley. 
T.  H.  Hailstone. 
S.  S.  Piatt 
W.  Banks. 
H.  T.  Bidwell. 
W.  H.  BretteU. 
W.  E.  Rogers. 
J.  wading. 
W.  DiKgle. 
W.  B.  Madin. 
S.  McBride. 
J.  Richardson. 
J.  P.  Dalton. 


A.  H.  Forbes. 
G.  Ford. 
W.  Watson. 
W.  N.  Blair. 
W.  HoLt. 
J.  Corbett 
G.  8.  L.  Bains. 
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TOWN. 

SOABBOBOUOH  

(Rural) 

Sesofibld,  Co.  Dubham    .. 

flWiKTRK,  N.B 

Setsnoass      

Shahqhai,  China         

Shankuk       

Shbitield      

Sheftok  Hallet 

Shebbobne      

Shebinqham 

Shbewsbuby 

Shbopshibb  (County) 

SiNOAPOBE        

SKBLTON-IN-CLBTELAin) 

Skipton 

«       (Rural) 

Slough 

smau.thobhb 

Smethwiok 

Solihull  (Rural) 

SOOTHILL   UpPBB 

South  Shields 

southall  nobwood 

Southampton       

Southkbd-on-Sea 

Southgate     

southowbam 

southpobt 

southwabk 

SOUTHWIOK 

Southwigk-on-Weab 

Spalding  cRnral) 

Spilsbt  (Rural) 

Stafvobd       

„  (County)  (Highways) . 
Stainbs 

„       (Rural) 

Staltbbidqe 

Staicfobd       

Stbpnet 

Stibldto        

Stocefort      

Stogkton-on-Tbbb        

8ioks-on-Tbbnt 

Stoke  Newinoton      

ftnura 

Stoubbbidge 

Stratwobd-on-Ayon 

Stbetpobd 

Stboud 

SUDBUBT ..       . 

SuFPOLK  (County),  Bast      ..     . 

8unbubt-on-Thaheb 

SuNDEBLAND  (Rural) 

Subbtton        

SuBBBT  (County) 

Sussex  (County),  Easfc 

Sutton   ..      ..     

Sutton  Coldpuld      


DISTRICT.  NAME. 

y H.W.  Smith. 

Y.  J.  A.  Itosou 

N.  J.  Stones. 

S J.  Pritty. 

H S.  Towlson. 

A.  C.  Mayne. 

H B.  a  Cooper, 

Y.  C.  P.  Wike. 

West D.  Hinchcliff. 

West        T.Parrall. 

B F.HaU  Smith. 

M W.  C.  Eddowcs. 

M A.  T.Davis. 

A  B.  Peirce. 

Y W.P.Robinson. 

Y.  J.  Mallinson. 

Y A.  Rodwell. 

H W.W.Cooper. 

M.         J.  Deane. 

M C.  J.  Fox-Allin. 

M A.  E.  Currall. 

Y J.  Blackburn. 

N S.E.  Burgess. 

H R.  Brown. 

H J.  A.  Crowther. 

H B.  J.  Elford. 

H.  C.  G.  Lawson. 

Y W.H.D.Horsfall. 

L.  &C R.  P.  Hirst 

Met A.  Harrison. 

H G.W.  Warr. 

N W.B.  Thomas. 

B.  T.J.  Peacock. 

E T.  A.  Busbridge. 

M W.  Blackshaw. 

M.  J.  Moncur. 

H B.  J.  Barrett. 

H G.  W.  Mjinning. 

L.&C J.N.White. 

B F.  R.  Ryman. 

Met M.W.Jameson. 

S A.  H.  Goudie. 

L.&C J.Atkinson. 

N M.  H.  Sykes. 

M.  A.  Burton. 

Met W.  F.  Loveday- 

M A.  R.  Ridout 

M F.  Woodward. 

M R.  Dixon. 

L.ftC B.  Worralt 

West        G.P.  Milnes. 

B W.  I.  Tait 

B H.  Miller. 

H H.  F.Coales. 

N T.Young. 

H H.T.Mather. 

H F.G.Howell. 

H F.J.Wood. 

H C.^C.  Smith. 

M W.A.n.Clarry. 
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TOWN.  DISTBIOT. 

SUTTON-Hr-ASHFIKLD M. 

SWADLIKOOTB M. 

SWANAQB           West 

Swansea W.S. 

„      (Rural) W.S. 

SwnrroN L.  &  G. 

Stdnet,  New  South  Wales    ..  A. 

Tadoasteb  (Raral)      Y. 

Tamwobth      M. 

„          (Rural)      M. 

Tanvield       N. 

Taumton  (Rural) West. 

Tavistook      West. 

Teddington H. 

Teignmouth West 

Tenbubt  (Rural) M. 

Tewkesbubt West. 

Thobnhill     Y. 

Tientsin,  China A. 

Tippbbabt  (County),  South        ..  L 

Tipton M. 

Tiverton       West 

Todmobden Y. 

Tokio,  Japan        A. 

Tonbbidgb      H. 

(Rural)      H. 

ToowoNo,  Queensland       ....  A. 

Toowoomba,  Queensland  ....  A. 

Tottenham H. 

TOTTINOTON L  AC. 

TOWTN W.N. 

Tbowbbidoe West 

Tbubo     West 

Tunbridge  Wells       H. 

TUNSTALL        M. 

TUBTON L.  *0. 

Twickenham H. 

Ttldeslet     Ii.ftC. 

Ttnemouth N. 

Ttbonb  (County),  North     ....  I. 

„           „         South     ..     ..  L 


NAME. 

W.  Burn. 
T.  Kidd. 
J.  S.  Senior. 
G.  BeU. 
T.  T.  Williams. 
H.  Entwlsle. 
J.  M.  Small. 


T.  Soott. 

F.  E.  G.  Bradshaw. 

H.  J.  Olaison. 

R.  Heslop. 

T.  Goldsworthy- 

Crump. 
W.  G.  Lane. 
M.  Hainsworth. 
C.  F.  Gettings. 
R.  W.  Jarvis. 
W.  Ridler. 

A.  Rothera. 
A.W.H.Bellingham. 

E.  A.  Hackett 
W.  H.  Jukes. 
J.  Siddalls. 

J.  A.  Heap. 

B.  KuBakabe. 
W.  L.  Bradley- 

F.  Harris. 
W.  R  Irving. 
J.  C.  Ross. 

W.  H.  Presoott 
L.  EeuYon. 
R.  P.  Morgan. 
H.  G.  N.  Lailey. 
M.Lea. 

W.  H.  Maxwell. 
A.  R.  Wood, 
v.  Laithwaite. 
F.  W.  Pearoe. 
J.  B.  Smith. 
J.  F.  Smillie. 
F.  J.  Lynam. 
J.  W.  Leebody. 


Ubmston         L.  ft  C. 

Uzbbidgb  (Rural)  (High  ways)    ..  H. 

(Rural) H. 

Vbntnob H. 

Wakeiibld Y. 

(Bural) Y. 

Wallasbt      L.  &C. 

Walmxb H. 

Walsall        M. 

Waiaall  (Rural) M. 

Waltham  Cross E. 

Wai/thamstow      H. 


J.  Heath. 

E.  Birks. 
J.  F.  Stow. 

H  H.  Oakes. 

R.  Porter. 

F.  Maasie. 

W.  H.  Travers. 
H.  W.  Barker. 
J.  Taylor. 
W.  P.  Young. 
W.  T.  Straather. 
£.  Morley. 
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TOWN.  DISTfllOT. 

WAI/rHAMflTOW         H. 

WAVD6WDBTH  (Eastern)  ..  Met. 

„  (Weatern)      ..      ..  Met. 

Waitstbad      H. 

Wantagb       H. 

Wabb     a 

Wabmhibtbb West. 

Wabwiokbhibe  (Couiity)      ....  M. 

Watebvobd L 

„         (Coimty) L 

Watbbloo      L.  ftO. 

Watfobd        ..  H. 

Wath-upon-Dbabnb     Y. 

Wbaldbtokb ..     ..  H. 

Wbllinobobouoh M. 

Wbmblet        H. 

Wbbt  Bbomwioh M. 

West  Habtlbpool       N. 

West  Mallinq  (Bnral)       ....  H. 

WBBTMINfiTEB  Met 

Wbtmouth  and  Meloohbb  Bbgis      West. 

Whttohuroh M. 

Whxtbhayek N. 

WiGXIiOW  I. 

WnnvBS 

Willbnhall 

WnXBSDBM       

Whjjhgtoh  Quay      ..     .. 

WiLKBLOW        

Wii;t8  (County) 

WmBLEDOH 

WnrCHEBTEB 

(Buial)        ..     .. 

WmnEBMBBB 

Wdidsob 

WnrroH 

Wibbboh 

WoKnroHAM 

woltbbhamftov 

wombwbll     

Wood  Gbeen 

WOODfOBD        

Woolwich      

WonOBBTBB       

(County)    ..     .. 

W(»S80P 

WoBTHnro      

WoBTLBT  (Boral) 

Wbbzham      

(Bural)      ..     .. 


NAME. 

..  G.  W.  Holmes. 

..  H.  J.  Marten. 

..  P.  Dodd. 

..  J.  T.  Bressey. 

..  W.  Hanson. 

..  H.  F.  HilL 

..  C.  H.  Lawton. 

..  J.Willmot. 

..  M.  J.  Fleming. 

..  W.  E.  L.  Dnffln. 

..  F.  S.  Yates. 

..  D.  Waterhonse. 

..  H.  C.  Poole. 

..  H.  Walker. 

..  E.  Y.  Harrison. 

..  C.  B.  W.  Chapman. 

. .  A.  D.  Greatorex. 

..  N.F.  Dennis. 
J.  Marshall. 

..  J.  W.Biadl 

..  W.B.Morgan. 

..  M.  Sowden. 

..  E.  E.  StiTen. 

..  J.  Pansing. 

L.  ftC J.  8.  Sinclair. 

M T.  E.  FeUows. 

H O.  C.  Bobson. 

N J.  F.  Davidson. 

L.  ftC A.  8.  Cartwright 

West       A.  Dryland. 

H.         C.H.  Cooper. 

H.  W.V.  Anderson. 

H  G.E.  Carter. 

L.  &0 C.  E.  Hines. 

H E.  A.  Btiokland. 

H J.H.Soott. 

E.  K.  J.  S.  Harris. 

M.  C.W.  Marks. 

M G.  Green. 

Y J.W.Harrison. 

H.  C.  J.  Gnnyon. 

£.  W.  Farrington. 

Met J.  B.  Dixon. 

M T.Calnk. 

M J.  H.  Garrett 

JUL         F.  8.  Whittell. 

H F.  Boberts. 

Y G.  E.  Beaumont 

W.N J.England. 

W.N J.  P.  Evans. 


Yokohama,  Japan 
YoBXBHiBB,  East  Biding 
„  North  Biding 


A. 
Y. 
Y. 


B.  Hara. 

A.  Beaumont 

W.  G.  Bryning. 
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ASSOCIATES. 

*  ThoBe  Auooiaies  againti  uahose  names  a  ttar  U  placed 

have  obtained  the  certifloate  of  the  Auoeiatian. 
Q  tignifies  elected  ae  Graduate. 
TA  tranef erred  to  Attociaie. 

Date  of  Election 
and  Traiuifer. 

1907  Jan.   19    Aldbidgb,  A.  E.  W ABaistant    Borough    Surveyor 

Walsall. 
1906  June  28  *A8H,  H.  J Chief    Engineering    AsBlstant, 

Council  Offices,  Nnneaton. 

1901  Oct.   19    AsHBBE,  W Divisional  Surreyor,  Middlesex 

O.C.    Briar8ide,HanweU,W. 

1906  May  26  *Ballard,  W.  E Assistant     Engineer,    Council 

Offices,  Kin^B  Heath,  near 
Birmingham. 

1907  May  25    Baxter,  J.  G.  B Borough     Eneineer's     Office, 

Great  Grimshy. 
1904  Sept.  17    Bbll.  C.  D.,  B.Sc.  (KicO     -.     Borough      Engineer's      Office, 

Barrow-in-Furness. 
01897  July  81\*Bbntlbt,  J.  H.,  A.M.Inst.    Deputy     Borough     Engineer, 
TA1901  Oct.   19j      C.E.  Town  Hall,  Oldham. 

n,?lQ^  tvTZ^ooI'Bebbidgb,  H.M.  K.,  Assoc.    Assistant    Surveyor,    Council 
TA1905  June22/    m.  Inst  C.E.  Offices,  Long  Eatin. 

^^^j^l  ^®  |*}*BiROH,  J Deputy8urveyor,PublicOfflces, 

1908  Jan.  17  *Booth,E.  W.,  A.M.Inst.C.E.    Engineering    Assistant,  Town 

Mall,  Croydon. 

^^j^^  ^;  2^}*BiiADLET,  0.  G Deputy     Borough     Surveyor, 

i^ign,  x^*ncB. 

TA1905  J^f  28}*^"^^™^^*  ^'^ Jyespuiy  Borough  Engineer,  Bed- 

«,^iQnl  f««f9?)*BBi800B,J.  T Deputy       Engineer,      Coundl 

TAl90SJune25/  '^  Offices,  Enfield. 

1903  July  25  *Bbohlt,  A.,  A.M.  Inst  C.E.      Assistant  Engineer,  Town  Hall, 

Croydon. 

1902  Jan.  25    Bbookbs,  A.  E Assistant     County     Surveyor, 

Worcester  C.C.  Breedon 
Cross,  King's  Norton,  Bir- 
mingham. 

1902  Jan.  25    Bbown,  H.  A Assistant    Borough    Surveyor, 

Town  Hall,  Fulham,  S.W. 

1904  May  28  *Burton,  W.  E.  H.,  Assoc.  M.    C%ief   Engineering   Assistant, 

Inst  C.K  County    Architect's     Office, 

Wakefield. 

1904  Sept.   1    Carson,  W.  H.,   Assoc.  M.    aty    Engineer's    Office,   Citv 

Innt.  C.E.  Hall,  Ottawa,  Canada. 

1904  May  28    Carter,  K.  W.  A Assistant  City  Surveyor,  Guild- 
hall, Gloucester. 
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Date  of  Klection 
andThuiflfer. 


^^?S'-^  ^o  Vcabtkb,  S.  F.  E ABBistant  Engineer,  Heaton  & 

TA190/  Mar.  2  J  Isleworth     Urban      District 

Oonnoil.Town  HalUHounslo  w. 

?!SSi!^^i^l*CATOHPOLB,  H Deputy     Engineer.        Council 

iw  M  P^'  OQ  ^<^  Finohley. 

,2v7  S''^  o-l*t;ATTLiN,  CA.M.lnstC.E.  Asaistant    Borough    Surveyor, 

TA1907  May  2oj  Municipal      Offioea,      High 

.o«i:  w       nc\  Holbom. 

1?^  ^^  ?^K^^M^.  A.  H.  P DiBtriot     Engineer,      P.W.D., 

TA1902  May  lOJ  Ceylon. 

s?^.a*c--«»^-^ "^a'^'^^'  ^""'"' 

®i^'l""®??l*C0LLiN0B,T.P.,A.M.Iii8t.C.E.  Deputy  City  Engineer,  Town 
TA1902  Jan.  2of  "^  jg^l/^  Carlisle. 

^'l?^  fI!^  lol*C0LLi8-ADAMfl0N,  A.  0.        ..     AfisiBtant    Borough    Engineer, 
TA1901  Oct.    19/  Hurnfley,N. 

1904  Oct-    11     CoNNOB,C c/o  W.  Kennedy,  Ltd.,  25  Vic- 

toria Street,  Westminster. 

1903  May  16    Cooke,  J.  E AflBistant    Borough    Engineer, 

Town  Hall,  Islington. 

®^?2?  ^*y  ^^\*Cooifiw,  C.  A Engineering    Assistant,    Town 

TA1901  Oct.    19/           "^  gall,  Bu?ton-on-Trent. 

1907  Sept. 7      CoDBT,  W.  H.  A.,  A.M. Inst.  Borough      Surveyor's      Office, 

C.E.  Leicester. 
61899  Oo^   21  \ 

TAi902  Not  8  r  Cowan,  G District  Surveyor,  Town  Hall, 

01 901  Auc  9A  Portsmouth. 

TA1901  Oct    19 f^**-^^'^-^-^""^^-®-    ••  ^^^y  Surveyor's    Office,    Man- 

''  cheater. 

1905  Mar.    4  ♦Cox,  C.  L.      Aflsistant  Engineer,  Municipal 

Offices,  Colombo. 

TA1907  Mar  2^}*Cbabb,  H.  R.,  A.M.Inst.CE.      District      Surveyor,      Council 

^  House,  Birmingham. 

1902  Jan.  25    Cbook,  W.  E Chief    Engineering    Assistant, 

Middlesex   CO.      (Guildhall. 

G1905  June  22^  Westminster. 

TA1906  Nov  3  r  ^''^^' ^- ^ '^?S'**?''K  ^"1^",?^    Surveyor, 

''  Tunbridge  Wells. 

1901  Oct   19  *Cboxford,  C.  H Chief    Engineering  Assistant, 

Town  Hall,  Wood  Green.  N. 


TA1905  ^v  ^Y^^^^^^  W.,  A.M.  Inst  O.E.     Borough  Engineer's  Office,  Bir- 

1904  Aug.  19    De  Kbbtseb,  H.  E District    Engineer,    P.  W.  D., 

Colombo,  Ceylon. 

61891  Sept  12\*DoLAMOBB,  F.  P Deputy      Borough     Engineer, 

TA1902  Sept  6  j  Bournemouth. 

1904  Aug.  12    Donald,  R.  B.,  A.M.Inst.CE.    Resident     Engineer's     Office, 

Sewage  Disposal  Works,  Hud- 
dersfield. 

1906  June  28  *Dbi£SDEN,  W.  J Chief   Engineering   Assistant, 

Town  Hall,  Battersea. 
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Date  of  Uectton 
and  Transfer. 

1907  Jan.  19  *Di}HNIKO,  W.  J Assistant     Surveyor,     Council 

Offices,  Colwyn  Bay. 

,aiJrih--«.«-H A««^^^^^h   Engineer. 

TA1901  D^'  i'^}*BLU80N,  D.,  A.M.In8tC.E.  Deputy     Borough      Engineer, 

/iifiQQ  v^ix'  ick\  West  Bromwioh. 

TA1902  Jan    os}*^^^''^^"*  ^- ^ Surveyor,  Rural  Diatrict  Council, 

^  Keynsham,  Bristol. 

1904  Aug.  27    FoKBES,  W Burgh  Engineer's  Office,  Edin- 

burgh, ^f.B. 

n^Aiqnq  ^^1;  9J1**'08TEB,  H.  H.       Assistant    Surveyor,    Borough 

TAiyod  JuJy  15}  Surveyor's     Office,    Wandfe- 

worth.  215  High  Rd.,6a]ham. 

TA1902J^^25W^™"^ Assistant    Borough    Surveyor, 

TA1J02  Jan.  25  j  Town  Hall,  HammorsmitlCW. 

P1903  Mar.  21    Galbraith,  A.  B.,  A.M.Inst.  District  Surveyor,  Town  Hall, 

O.E.I.  Portsmouth. 

1905  June  22  ^Gammage,  E.  J Borough     Surveyor's      Office, 

Dudley. 

1905  June  22  *G  CODE,  W.  J Divisional  Surveyor,  Shropshire. 

Wellington,  Salop. 
01899  Dec.  16\*Goodfellow,  H.,   A.M.Inst.    Chief  Engineering   Assistant, 
0/      C.E.  •"        '-  -     ^ 


TA1902  May  10/      C.E.  Town  Hall,  Southport 

1907  Apr.  27  *GoosBMAN,  A.  T Deputy     Borough     Engineer, 

TAl9C^  JuW  }o}*^*^*^^'  '^•»  ^^'  •^^*  ^'^'      ^^^^^^      ^"'K^      Surveyor, 
^      '  Aberdeen,  N.B. 

1903  July  25    Gray,  A.  B Engineering  Assistant,  Council 

House,  Birmingham. 

TSoit  }3'GM«,wooD.J.P..A.M.InBt    »«|^^y„  aBorongh  ^^Surreyor. 

1904  Aug.  9      Gbeio,  J.  M.  M.,  A.M.In8t.    c/o    Messrs.    Kennedy,    Ltd., 

C.E.  Partiok,  Glasgow. 

1902  Mar.  22    Hadfibld,  W.  J DOT)uty  City  Surveyor,  Town 

«iQ(V7  T««^  im  Hall,  Sheffield. 

tS  ^t  i^}*HAlOH. W.  H..A.M.Inat.O.E.    ChirfJn^^neem^^A«iBt«nt, 

1903  June  6      Harding,  H.  W Chief    Engineering   Assistant, 

AifioQ  rv.*    oi\  City  Engineer's  Office,  Bristol 

.SS^,?J}*HAH»..A r>^^  ^\,XZi 

Lanes. 
1907  Mar.  2      Habpub,  S.  J Assistant  Engineer,  Middlesex 

C.C,  Guildhall,  Westminster, 

S.W. 
1906  Mar.  3    *Habkik8,  W.  J Assist.  Superlntendant,  P.W.D., 

Singapore,  8.S. 
1903  June  6      Heap,  H.,  A.  M.  Inst.  C.E.  . .     16  Manor  Avenue,  Grimsby. 

®|?2H^-  JIVhbath,  J.  R Assistant    Borough    Surveyor. 

TA19U9  Apr.  £v;  Burslem. 
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1904Ang.26    Hbndkbsoii,  B.  T City    EngiDeer'B    Office,    City 

ftioft**  n«.    €k\  Chambere,  Glasgow,  N.B. 

TA1906  Dec!  15}*^*^^»  ^ Borough  Road  Surveyor,  South- 

ta1902  M^'  ]Q}*HiNOHflLinr,  E.  B Deputy      Surveyor,      Council 

1905  Jan.  28    Hifwood,  J.  W.,  A.  M.  Inst  Chief  Assistant,  Borough  £ng. 

C.E.  Office,  Southend-on-Sea. 

TS^:i}*H«'"^^^''^-C Chief   Enpneering   A«ietant. 

^  Council  Offices,  Kettermg. 

T!ll2l»S^26ho''»'H.O A^Ute«^  Borough    Engineer. 


01896  June  25 
TA1906  Dec. 


1902  May  10    Keb,   A.  M.,  B.  So.  (Vici.),    Assistant    Borough    Engineer, 
A.M.  Inst.  C.E.  Town  Hall,  Warrington. 

?2l*KiMBB,  W.  H.  G.,  Assoc.  M.    District  Surveyor,  Bristol. 
^^^         Inst.  C.E. 

1906  Mar.  3      Kinkeab,  C.  F.  A City  Chambers,  Edinburgh. 

1904  Feb.  27    Kibbt,  H.  0 Town  Engineer's  Department, 

Pretoria,  S.A. 

1901  Dec.  7      Lashmobb,  E.  W.,  Assoc  M.    District   Surveyor,  Alma  Vale 

Inst  C.E.  Boad,  Clifton,  Bristol. 

TAl90«^^15}*^™»"-^ District  Eng.,  Jaffna,  Ceylon. 

1907  Sept  7      Lillet,  A.  B Borough      Engineer's     Office, 

Margate. 

TAlSOi  Oct   i9}*J^^i8iiEB,  A.  B.,  A.M.In8t.C.E.    Assistant  Engineer,  Town  Hall, 
'  Edmonton. 

1904  Sept  6      MoInebs,  D City    Engineer's    Office,  Glas- 
gow, N.B. 

1902  Not.  8      MoEjBEZiB,L.S.,A.M.InBt.C.E.  District   Surveyor,    63    Queen 

Square,  Bristol. 

^°J^  ^^'  2^}*Maokekzir,  W.  H Assistant    Borough    Engineer, 

^  Bournemouth. 

1S03  Mar.  21    Manning,  Yf.  B.,  A.M. Inst  Assistant    Borough    Surveyor, 

C.E.  Town  Hall,  Chelsea. 

1904  Aug.  4      Mabb,G.  E District  Offices,  Hamilton,  N.B. 

^}^  *!!;««  ?nl*MATHEW,   H.  B.,    A.M.Inst    Chief  Assistant,  Borough  En- 
TA1907  June  20/      ^^  ^j^^^^,^  ^^>^  ^^^^^^^ 

®|?2?  TiS*  5H*MiLLEB,  G.  F Chief  Assistant,  Borough  Engi- 

TA1901  Dec  7  )  ^^^.g  ^^^^  Hastings. 

®!S?  a!t    iQl*MiTOHBLL,  G 25    Victoria     Avenue,     New- 

TAlWl  uot   lyj  townards,  Co.  Down,  Ireland. 

1904  Sept  19    MoRBiBON,  A.  W Burgh  Engineer's  Office,  Edin- 
burgh, N.B. 

J!i?SS  'i^^  }2[*Nathaniblsz,  a.  H..  Aesoc.    District     Engineer,     P.W.D., 
TA1907  Jan.  19)       ^  inBt.C.E.  Bungalow,  Wegambo,  Ceylon 

Digitized  by  VJVjOQIC 


IXXX  ASSOCIATES. 


Dale  of  Election 
and  Transfer. 

G1901  Aug.  24\«^  J  Chief     AssiBtant,     Engineer's 

TA1902  Nov.  8  /  ^"^^""' Department,     Town     HaU, 

Walthamstow. 

^^i^  ^";  o^Wewmak,  W.  W Asaistant      Engineer,     Urban 

TA1907  Nov.  2  /  j^^^^^  ^^^6  jj^  ^^^^^^ 

1904  Aug.  17    Oliveb,J.  R Burgh  Engineer's  Department, 

01895  Juno  27^  Edinburgh,  N.B. 

TA1902  July  ioj*^^^*"^^»  ^'*  A.M.InstO.E.     Engineering   Assistant,    Town 

-r?i?25fw'9q}*P^«»«J-E..  A.M.Inst.C.E.  ..     Chief     Assistant,     Engineer's 
TA1904  Uct.  29j  Q^^^  Handsworth,  Birming- 

ham. 
1904  Sept  5      Patebson,  J.  B Deputy  Burgh  Surveyor,  Par- 

T^lQO^  fT  mW^"^^^^' W Assistint'   Borough    Surveyor, 

TAiyo2  FeD.  Z£)  ^^^     g^^^       Longton, 

Sta&. 

1906  Jan.  20  *P£BKiNS,  G.  S Assistant     Surveyor     to    the 

Urban      District      Council, 
aiQaK  Tftti    iQ^  Teddington. 

TA1901  Oct.*  19r^""^^^'^ Engineering  Assistant,  Counca 

^  House,  Birmingham. 

t1i904  J^e  25}*^''^'^'  ^-^  ^  ^'  ^°"*-  ^•^'       Borough     Engineer's     Office, 
^  Leicester. 

1903  Dec.  12  ♦Race,  A Chief  Assistant,  Borough   Eu- 

fineer*s    Office,    Barrow-m- 
'umess. 
1902  Mar.  22    Ranbou,  W.,  A.  M.  Inst.  C.E.     Chief  Assistant  Surveyor,  Wor- 
cester.    81  Bath  Road,  Wor- 
cester. 

1904  Aug.  31    Reid,  M Burgh  Engineer  s  Office,  Pais- 

^A^iS^  ^if«*  ?oN»OH^^»™' E- P Engiiieer's'     Office,     Derwent 

TAiyu7  Jan.  UJ  Valley  Water  Board,  Bamford, 

vid  Sheffield. 
1904  Aug.   5    R0BEBT8ON,  R Transvaal    Irrigation    Depart- 
ment.   Pretoria,    S.A.,    P.O. 
Box  557. 

TA19M  ma,  26}*^^^'=^^'^^'  ^*  A.M.In8t.C.E.  CouncU  House,  Birmingham. 

1902  Nov.  8      RowBOTTOH,  J Chief  Assistant,  Borough  Sur- 

veyor's Office,  Ashton-under- 
Lyne. 

1903  Juno  6      Sadler,  F Deputy      Surveyor,      Council 

nifiOA  Ont    201  Offices,  Acton,  W. 

TA1902  Mav  io}*S^^^<**»  ^-  ^'^  A.M.InBt  C.E.    Superintending         Engineer. 
^      ''  Sewers  &  Rivers  Department, 

111899  Dec.  16^  ,^„  ^   ,  a  ^.^^^f  i^^^«^  ^JT^u*^* 

TA1901  Oct.  19n''^™^  ^- '^ AssistMit  Surveyor,  Town  HaU, 

'  Camberwell,  8.E. 

1904  May  28  *Smith,  C.  P Assistant   Borougli    Engineer, 

Town  Hall,  Greenwich. 
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1906  Apr.  28    Smith,  H.  J.  T.,  A.M.Inst    ABsistant  EDglneer,  Munioipal 
G.E.  Offices,  Calcutta. 

1901  Deo.  7      Spubr,  F.  W Chief  Assistant,  City  Engineer's 

Office,  York. 
1904  Aug.  22    Stefhbn,  T.  M District  Offices,  Hamilton,  N.B. 

^^iSSi^'vf  ?71*Stevens,  H.  L.,   A.M.  Inst.    Buenos  (New)  Gas  Co,  Casilla 
TAl904Feb.27/      ^^  ^^    ^  j^g^    ^^U^    ^l^j^^^ 

Bueuos  Ayres,  S.  America. 

1904  Apr.  80    Stobt,  G.  E Surveyor,     Western     District, 

Town  Hall,  Sheffield. 

1903  Bfar.  21    Sutolhtb,  H Deputy     Borough     Engineer 

Town  Hall,  Huddersfield. 

TAl^  Sep.^  ^}*Thaokbbat,  J.  R Deputy  Borough  Surveyor,  East- 

^'      '  bourne. 

i-^^iSIt  m!!1®  9^l*THACKaAT,  F.  J Engineering    Assistant.    Rural 

TA1907  Nov.  2  /  ^j^^^.^^  ^^^^^  BmnUj, 

1904  June  25  ^Thompson,  W.,  A.M.Inst.C.E.    Deputy     Borough     Engineer, 

Burton-on-l>ent. 

1905  Jan.  28    Waldbau,  B.  E Assistant    Borough   Engineer, 

«1Q04  Mnir  9R^  Town  Hall,  Woolwich. 

,®}5^  p^  f  |*Walton,  J.  S Borough      Engineer's      Office, 

1905  Sep.  23    Wabi>,  A.  W.,  A.M.Inst.C.E.    Assistant    Borough    Surveyor, 

Stockport. 

1903  July  25  *Watmore,  Jas Assistant     Surveyor,     Council 

AifiOQ  Tn«^  tn\  Offices,  Aldershot. 

TAl^  Mm!  22/*^'"^  ^'  ^-  ^•^-  ^^^^'  ^•^-  Borough  Engineer,  Jarrow. 

Q1902  July  10\»Whitakbb,  G.  H.,  A.M.Inst.  Chief  Assistant,  Borough  En- 
TA1905  Jan.  28/      C.E.  gineer's  Office,  Sunderland. 

1903  May  16    White,  W.  H.  J.,  A.  M.  Inst.  Deputy     Borough     Engineer, 
C.E.  Town  Hall,  Cheltenham. 

^^^iSS  P«K  L^WiBBKBLBY,  J.,  A.M.Inst.C.E.    Engineering  Assistant,  Munid- 
TA19U4  ireb.  27j  p^  Qg^g^  Plymouth. 

O1901  Aug.  241* Wilkinson,  H.  F.,  A.M.Inst.     Senior  Engineering  Assistant, 
TA1907  Nov.  2  /    C.E.  Urban       District      Council, 

Tottenham. 

1902  Mar.  22    Williams,  H.  B Chief  Assistant,  Borough   En- 

gineer's Office,  Workington. 

1902  July  10    WiLLiAJis,  J Assistant    Borough    Surveyor, 

Town  Hall,  Hampetead,  N.W. 

^®*^  ^  JWiLLiAMB,  J.  H Deputy      Borough     Engineer, 

^  Todmorden. 

1906  Apr.  28    Williahs,  S.  G.,    Assoc.  M.    Assistant  Engineer,  Munioipal 

Inst.  C.E.  Offices,  Singapore,  S.S. 

01898  June  80\*WiLU8,  E.,  Assoc.   M.  Inst.    Surveyor      U.D.C.,      Council 
TA1901  Dec.  7  /      C.E.  Offices,  Chiswick. 

^®}^^^|^^WiL80H,F.,  A.M.  Inst.  C.E.     District    Surveyor,   63    Queen 
^  Square,  Bristol. 


-^^Si  niS?' JqI*Yabwood,H Assistant    Borough    Surveyor, 

liaSf  VSL  «  {  Town  Hall,  Rochdale. 

TA1902  Feb   22  r^'*"*^^* ''^ Assistant    Borough    Engineer, 
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1906  April  28    Andbbws,  8.  H 28     Penhurst     Road,     South 

Haokncy,  N.E. 

1893  Oct  2      Ball,  J.  B.,  M.  Inst.  O.E.   ..     Englneefs  Office,  G.G.  Railway, 

Marylebone,  N.W. 

1905  June  22    Babkeb,  H.  W Counoil    House     Handswortb, 

Birmingham. 
1890  Mar.  29    Batlbt,  G.  H.,  A.M.lD8t.G.E.    19  Cooper  Street,  MaDchester. 
1897  Jnly  31    Beard,  E.  T.,  M.  Inst.  O.E. . .     4  The  OreBcent,  Scarborough. 

1906  June  28    Bbaumont,  R.  H Greno  Lodge,  Grenoaide,  near 

Sheffield. 

1906  Deo.  15    Bell,  G.  H 37  Glanmor  Crescent,  Swansea. 

1906  May  26    Bentlbt,  W 468  St.  Helens  Road,  Bolton, 

Lanes. 

1902  Mar.  22    Bebbington,  E.  E.  W 28  Victoria  Street, Westminster, 

S.W. 

1903  Deo.  12    Bieeb,W.  J.  E Municipal  Offices,  Harrogate. 

1900  June  16    Blakewat-Phillifs,  R.      ..     City    Engineer's   Office,  WesU 

minster,  S.W. 

1901  Aug.  24    Blanohard.  R Town  Hall,  Leicester. 

1889  June  8      Blizabd,  J.  H.,  A.M.In8tO.E.  LansdowneHouse,Southampton. 

1892  Oct.   15    Bbadshaw,  J.  B.,  A.M.In8t.  Cotfield,  Bensham,  Gateshead- 

O.E.  on-Tyne. 

1896  June  25    Bbuob,  W Burffh       Engineer's       Office, 

Edinburgh. 

1905  May  27    Bull,  E.  M Counoil  Offices,  Finchley,  N. 

1899  June  29    Bubobss,  R.  W Town  Hall,  Stratford,  E. 

1903  June  6      Butlkb,  H.  L 18  Gayton  Road,  Hampstead. 

1905  June  22    Butlbb,  R "  Woodthorpe,"  Prospect  Road, 

Tunbridge  Wells. 

1904  June  25    Burr,  E.  E.  W Council  Offices,  Birmingham. 

1902  July  10    Button,  F.E City    Surveyor's    Office,  Man- 

chester. 

1906  June  28    Caplkn,  L Rusthall,  Tunbridge  Wells. 

1897  June  19    Cabtlbdob,  J.  R Assistant     Surveyor,     District 

Council  Offices,  Barnes,  S.W. 

1906  May  26    Castlb,  J.  H 27  Highbury  Park,  Highbury. K. 

1906  Dec.  15    Cathoabt,  A.  B.,  A.M.Inst.    c/o  Water  Engineer,  St.  Peter's 

C.E.  Church  Side,  Nottingham. 

1904  Dec.  3      Clabke,  R.  E PubUc  Offices,  Arnold,  Notts. 

1894  July  7      Clbgq,  li.,  A.M.Inst.  O.E.  ..     Surveyor  to  the  Urban  District 

Council,  Felixstowe. 
1908  Dee.  12    Coohbane,  J 15  Ure  Place,  Montrose  Street, 

Glasgow. 
1906  May  26    Conway,  F.  J.  K Borough      Engineer's     Office, 

Town  Hall,  Birkenhead. 

1906  Dec.  15    Couzens,  R.  H City  Engineer's  Office,  Carlisle. 

1904  May  28    Cowlishaw,  H.  H 43  Lennard  Road,  Penge,  S.E. 

1904  Jan.  23    Cox,  C.  E Windmill  Hill,  Cradley.  Cradley 

Heath. 

1897  June  19    Cbbswbll,  W.  T 11  Victoria  Street,  S.W. 

1906  Sept.  22    Cbiswell,  W Contractor's    Office,    Derwent 

Valley  Waterworks,  Bamford, 

Sheffield. 
1892  July  11    Cbobb,  F.  W.,  A.M.  Inst  C.E.    "^  lugleside,"     Clifton      Road, 

Suit|ft^li,^t^tn.j^i^ 
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1907  May  25    Cbobslit,  H.  B Town  Hall,  Riohmond,  Suney. 

1907  May  25    Cboxvord,  J.  W Gounoil  Offices,  Brentford. 

1903  June  6      Oubitt,  H.  W Gonnty  Hall,  Spring  Gardens, 

S.W. 

1905  Jan.  28    Dabbt,  A.  E Town    HaU,    West    Didsbnry, 

Manohester. 

1906  Jan.  20    Darbt,  H Town  Hall,  Ealing. 

1901  June  8      Datidoi,  W.  R.,  Assoc.    M.    District    Surveyor,    Lewisham 

Inst.  G.E.  (West),  301a  Brookley  Road, 

S.E 

1902  July  10    Dawkins,  F Borough      Surveyor's     Office, 

Bournemouth. 

1907  Not.  2      dx  Goltillk,  H.  M Oaxton    House,    Westminster, 

S.W. 

1902  July  10    Dkelxt,  G.  P Moushall,  Amblecote,  Brierley 

Hill,  Stafis. 
1898  June  30    Uknt,  J.  P 1  Woodside    Terrace,    Nelson, 

Lancashire. 
1901  Hay  28    Dbapkb,  J.     Council    House,    Handsworth, 

Birmingham. 

1903  Oct    17    DuNOAN.L.  G 10  Hanover  Buildings,  South- 

ampton. 

1906  May  26    Eatbb,  T.  W.,  A.M.InBtO.E.     «*Thomlea,"     Beeches     Road, 

West  Bromwich. 

1907  Sept  7      Edwards,  E.W Municipal     Buildings,    Ponty- 

pridd. 
1906  Deo.  15    Edwards,  J.  H 9  Talbot  Road,  Wrexham. 

1898  Dea  17    Essex,  E.  H.,  A.M.  Inst  O.E.     Town  Hall,  Leyton,  N.E. 

1906  May  27    Farrar,  W Town  Hall,  Todmorden. 

1886  Sept  11    Frnton,  W.  0 10  Paradise  Square,  Sheffield. 

1900  June  16    Fishsb,  R 87  Inman  Road,Harleeden,N.W. 

1903  July  25    Ford,  J Lower  House,  Branscombe,  Ax- 
minster. 

1903  Feb.  21    Foster,  J.  W Town  Hall,  Bradford. 

1903  June  6      Foster,  W.  A.       Town  Hall,  Acorington. 

1903  June  25    Gettinos,  S.  S.,  Assuc.  M.    Resident     Engineer's     Office, 

Inst  G.E.  Waterworks,  Moreton-in-the- 

Marsh,  Glos. 

1899  June  10    Gibson,  W.  S **Everitta,"FinchleyLane,N.W. 

1888  July  12    Glass,  S.  N.,  A.M.  Inst  G.E.     16  Ravenscioft  Road,  Ghiswick. 

1905  Jan.  28    Goddard,  F.  B 41  High  Street  Wandsworth. 

1906  Dec.  15    Goldsmith,  W.  H Town  Hall,  Hull 

1906  May  26    Griffiths,  H Borough      Surveyor's     Office, 

Crewe. 
1898  Jan.  15    Grdclet,  F.  G Sutton  Bridge,  Lincolnshire. 

1904  Dec.  3      Groye,A lParkfieldTerrace,Stourbridge. 

1905  June  22    Gunson,  E.,  A.M.  Inst  G.E.     c/o  Grindlay  ft  Co..  Calcutta. 

1905  June  22    Hadfield,  J.  R District  Council  Offices,  Barnes. 

1904  Jan.  23    Habxness,  J 20  Duke  Street  Edinburgh. 

1901  June  27    Harlow,  W.  W.  R.,  Assoc.    City  Engineer's  Office,  Carlisle. 

M.  Inst  C.E. 

1906  Mar.    S    Harrisoh,  J 355  Manchester  Road,  Burnley. 

1903  June  25    Harrison,  P.  T Town  Hall,  Fulham. 

1907  Not.  2      Harrison,  W.  A. Edgerton     House,    Winewall, 

near  Colne,  Manchester. 

1905  Oct.  28    Ha88ALL,J Resident     Engineer's     Office, 

Western      YaHeys      (Mon.) 
Sewerage    Board,    Bassalegy^r^T^ 
Mon.  Digitized  by  vjv90g  IC 
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1904  May  28    H atton,  J 1  Mill  Oliff,  Buxton,  Derbyshire. 

1907  Mar.  2      Hazeltinb,  C.  A 10  Summerhill    Road,    South 

Tottenham. 
1893  Jan.  14    Hellawell,  O Town  Hall,  Withington,  Man- 
chester. 
1906  June  28    Hbwes,  G.  W 27  Williams  Road,  Burnley. 

1906  Deo.  15    Hewitt,  A.  C "Nutfield,"  Scarborough  Eoad, 

Filey,  Yorkshire. 

1896  June  25    Hills,  O.  0 360  Mare  Street,  Hackney,  N.E. 

1900  June  16  Hobson,  E 117  Oakland  Road,  Hills- 
borough, She£Seld. 

1907  Mar.  2      Hodqe,  A.  0 15  Wiseton  Road,  Broooo  Bank, 

Sheffield. 

1906  Mar.    3    Holdest,  R.  B Town  Hall,  Oldham. 

1888  July  12    Houohton,  J King's  Heath,  Birmingham. 

1904  Oct.  29    Howell,  H.  H 63  Queen  Square,  Bristol. 

1903  Jan.  17    Howellb,   D.   P.,   A.M.Inst    Town  Hall,  Wynberg,  S.A. 

O.E. 

1907  May  25    Hotle,  J.  A Borough      Surveyor's      Office, 

Haslingden. 

1907  Jan.  19    Hunt,  0.  F Brooke  Cottage,  Leigh-on-Sea, 

Essex. 

1899  June  10  Hutohinos,  W.  A Springfield  Brewery,  Wolver- 
hampton. 

1904  Deo.  3      Hutohinson,  H.  F Engineer's  Dept,  Town  Hall, 

Walthamstow. 

1903  Dec.  12    Jacques,  H.  S 5  Radnor  Road,  Westbury-on- 

Trym. 

1906  Dec  15    Jbnkinson,  F.  0 29b  Hieh  Street,  Rotherham. 

1905  Jan.  28    Jennings,  W Borou^     Engineers     Office, 

Leyton. 

1907  May  25    Johnson,  W.  H Town  Hall,  Great  Yarmouth. 

1907  Sept.  7      Jones,  F.E Lisbourne     Farm,     Lisboume 

Lane,  Stockport. 
1903  July  25    Jones,  T.,  A.M.Inst.O.E.     ..     53  Princes  Street,  Southport. 

1906  Dec.  15    Jones,  T Townfield  Road,  West  Kirby. 

1906  May  26    King,  J.  S ;     Council  Offices,  Friem  Bamet, 

New  Southgate,  N. 
1903  June  25    Knight,  R.  R Council  Offices,  Bromley,  Kent 

1903  June  25    Knowles,  G.  P.,  A.M.  Inst.    89  Victoria  Street,  S.W. 

C.E. 

1907  Sept.  7      Laibd,  N.  P Thumby,  near  Leicester. 

1905  Deo.    9    Lake,  W.  S.,  A.M.List.C.E.       Borough     Engineer's     Office, 

Plymouth. 

1906  Deo.  15    Lees,  R.  B 99  Antrobus  Street,  Congleton, 

Cheshire. 

1904  June  25    Lewis,  H.  M Town  Hall,  Staines. 

1904  Dec.  3      Line,  H.  W L.C.C.,  19  Charing  Cross  Road, 

S.W. 

1907  May  25    Loaoh,  A.  E CounoU  House,  Aston  Manor, 

Birmingham. 

1906  June  28    Ludfoeo),  E.  W Belle  Vue  House,  Ravensoourt 

Square,  Hammersmith. 

1905  Sep.  23    Ltpdon,  A.  J Engineer's  Office,  28  Valentine 

Road,   King's    Heath,   near 
Birmingham. 
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1905  May  27    MoAbd,  A.  J.        Edge  Hill,  Whitehayen. 

1900  Deo.  15    MaoDonald,  K.  G 13  Charles  Street,  St.  Jamee's, 

S.W. 

905  May  27    Mattlakd,  W.  H Town  Hall,  Hoylake,  Gheflhire. 

903  Jane  25    Mann,  E.  E Borough      Engineer's     Office, 

Sonthampton. 

904  May  28    MANanELD,  F Town  Hall,  Hereford. 

903  Jan.  17    Marrian,  H.  G.,  Assoe.  M.    Bank  Ohambere,  Twickenham. 

iDst  C.E. 

906  April  28    Mabsh,  F.  E Municipal    Engineer's    Office, 

Singapore,  S.S. 

894  Jan.  13    Martin,  E.  B.,  A.MJnstC.E.    Borough  Engineer,  Rotherham. 

903  Jan.  17  Masters,  W.  H Qlencaim,  Arthur  Eoad,  South- 
ampton. 

906  Dec.  15    Matthews,  R.  H 178  'High  Road,  South  Totten- 

ham,  N. 

905  May  27    Matthew,  8 South  Villa,  Crow  Neat  Park, 

Dewsbury. 

900  June  16    Mattinson,  H.,  A.M.Inst.C.E.   55  Piccadilly,  Manchester. 

904  May  28    Millar,  P Borough     Engineer's     Office, 

Southampton. 

906  May  26    Milner,  J.  D.,  A.M.Inst.C.E.    City  Engineer's  Office,  Hull. 

901  Oct   19    Milnes,  B Town  Hall,  Birkenhead. 

905  May  27  Minors,  E City  Engineer's  Office,  Wor- 
cester. 

905  June  22    Morgan,  G.  L 11  The  Parade,  Pontypridd. 

899  June  10    Moss,  P.  A 153  Highbury  Hill,  Highhury, 

902  Jan.  25    Moss,  W 14  Hesketh  Avenue,  Didsbury, 

Manchester. 

904  Dec.  3      Nbedhau,  J.  E Municipal    Engineer's    Office, 

Shanghai. 

906  Jan.  20    Newsomb,  8.  H City  Surveyor's  Office,  Sheffield. 

904  May  28    Nioholls,  R Borough     Engineer's     Office, 

Southampton. 

896  June  25    Nightingale,  C.  F ^'Endellion,"  Buchanan  Road, 

Walsall. 

905  Sep.   23    Niqhy,  J *•  Highdiffe,"    Fulwioh    Road, 

Dartford. 

907  June  20    Ollevant,  H.  E "Norwood,"     Nelson      Street, 

Rotherham. 

905  Jan.  28    Owen,  J.,  A.M.Inst.C.E.      ..     Engineer's  Department,  L.C.O., 

Spring  Gardens,  S.W. 

901  Aug.  24    OxBERRT,  F.  W Borough  Engineer,  Kendal. 

899  Oct.  21    Palmer,  G.F »*Oaklands,"   North    Ormesby, 

Middlesbrough. 
901  Feb.  6      Palmer,  W.  L.  F.,  Assoc.  M.    City  Engineer's  Office,  Bristol. 
Inst.  C.E. 

906  Dec.  15    Parker,  E Stretford       District       Council 

Offices,  Old  Tralford,  Man- 
chester. 

904  May  28    Parker,  J 9  Winchester  Rd.,  Ilford,  Essex. 

906  June  28    Parsons,  A.  S Borough      Surveyor's     Office, 

Aston  Manor,  Birmingham. 

906  Dec  15  Peaoook.  J.  L Sewage  Works  Contract,  May- 
field.  Sussex 

906  June  28    Pbaboe,  W.  H Borough     Engineer's     Office, 

Southend-on-Sea. 


Digitized  by  CjOOQ IC 


IzXXVi  OBADUATES. 

Date  of  EleoUoQ. 

1904  June  25  Pkabsoh.T.  G Town  Hall,  Banow-in-FurneBB 

1896  Feb.  22  Pebkik8,T.  L.,  A.11  InBt.O.E.  P.  W.  D.,  Hong  Kong. 

1903  Feb.  21  Pkrbott,  £.  8 6  Elliston  Road,  Redland,  Bris- 
tol. 

1903  Deo.  12  Pebset,W.  C Town  Hall,  Barrow-in-Furnefls. 

1902  Joly  10  Phillips,  B 410kehainptonBoad,Willesden, 

N.W. 
1901  Ang.  24    Piokih,  W.  H L.G.C.  Works  Department,  Bel- 
vedere Koad,  Lambeth,  S.E. 

1904  May  28    Pixbot,  M.  A The  Grove,  Eagle  Road,  Wem- 

bley, Middlesex. 
1907  May  25    Pimm,  G.  B.  B 98    St    Andrew's   Boad,    Ex- 
month. 

1906  Dec  15    Pool,  H 10  Jasper  Street,  Hanley,  Staib. 

1907  Mar.  2      Pouldkn,  G.  E  .L o/o  A.   Scott,  Esq.,  Santiago, 

Chili,  S.  Amerioa. 
1888  Sept  15    Pbitohabd,  T.,  M.  Inst  G.E.       264  Gresham  House,  Old  Broad 

Stroet,  E.G. 

1898  June  30    Quick,  A.  H.,  Aseoc.  M.  Inst    **  Inyemess,"    Malvern    Boad, 

C.E.  Thornton  Heath. 

1904  Dea  3      Quibk,  J.  J Borough     Surveyor's     Office, 

Swindon,  Wilts. 

1900  Dec.  15    Bawstboh,  G.  O Surveyor's  Office,  Bural  District 

Gouncil,  Ldchfleld,  Staffii. 

1901  June  8      Bbad,  F.,  Assoc.  M.  Inst  G.E.    Public  Offices,  Pentre,  Bhondda, 

Glam. 

1902  Nov.  8      Bedford,  W.T Town  Hall,  Eccles,  Lanes. 

1904  May  28    Richmond,  W.  8 Municipal  Offices,  Hi^hgate,N. 

1900  Feb.  10    Bobs,  D Brynmenyn,  near   Aberkenflg, 

Glam.,  South  Wales. 
1900  June  16    Bou8ell,A.  J.,A.M.In8tG.E.    Borough      Engineer's      Office, 

Worthing,  Sussex. 

1905  June  22    Saoab,  J.  H Gouncil   Offices,  High   Street, 

Poplar. 

1906  May  26    Sawdon,  J.  S Municipal  Buildings,  Ghelten- 

ham. 

1904  May  28    Sohlund,  W.  T.  S *' Dulce    Domum,"    Gleanthus 

Road,  Shooter's  Hill,  S.E. 

1902  July  10    Shevhebd,  G.  G Town  Hall,  Ilford. 

1906  June  28    Sherwood,  A.  F Borough      Surveyor's     Office, 

Town  Hall,  Hammersmith. 

1899  June  29    Simmb,F Town  Hall,  Sheffield. 

1905  May  27    Sissons,  F.  ^ Assistant    Borough    Engineer, 

Hanley. 

1905  Oct  28    Slatxr,  E.    A.,   A.M.  Inst.    201  Maiden  Boad,  Golohester. 

G.E. 

1906  June  28    Small,  L.  J Surveyor's  Department,  Hendon 

R.D.G.,     Great     Sianmore, 

Middlesex. 
1906  Jan.  20    Smith,  A North  Road  House,  Fareham, 

Hants. 
1898  Jan.  15    Smith,  G.  H 1  Worcester  Road,  Wimbledon, 

S.W. 
1906  May  26    Smith,  W.  B Public       Offices,       Hampton, 

Middlesex. 
1905  Mar.  4      Shafi,  A.  E.,  M.So.,  A.M.Inst    102  Queen's  Boad,  Norwich. 
C.E. 

1898  June  80    Spihk,J Gi^   Surveyor's   Office,   Man- 

chester. 

1899  June  29    SrAKTOir,  F.  W.  8.,  AM.  Inst    28  Baldwin  Street,  Bristol. 

O.E. 
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1907  June  20    Stanteb,  F Parkhnnt,    Cape   Boad,    War- 
wick. 

1904  June  25    Stephbhson,  W.  E.,  A.MJLiigt  Oity  Engineer's  Office,  Leeds. 

O.B. 

1906  Mar.  8     Sutoliffs,  H 158  Todmorden  Road,  Burnley. 

1904  May  28    Sutheblamd,  D.  8 Hebe  Cottage,  Thynne  Street, 

West  Bromwioh. 

1906  June  28    Tasman,  H.  E Town  Hall,  Islington,  N. 

1900  Dec.  15    Tatlob,  H.  T 8  North   Terrace,  Gt  Meols, 

Hoylake,  Cheshire. 
1902  July  10    Tatlob,S Town  Hall,  Manchester. 

1907  Sept  7      Thomas,  E 8  River  Street,  Todmorden. 

1907  Sept.  7      ToMET,  N.  G 86  Trinity  Road,  Handsworth, 

Birmingham. 

1902  July  10    ToMLiHSOH,  J.  W.,  A.M.  Inst    Si  Mary's  Hall,  Coventiy. 

C.E. 

1905  Sep.  23    Tonoe,  J.  A. 125   Nottingham  Road,  Mans- 

field. 

1900  June  16    Tbemellino,    H.,  Assoc.  M.    Borough      Engineer's      Office, 

Inst.  C.E.  Newport,  Mon. 

1903  Jan.   17    Tkbseder,  F.  H. The  Nurseries,  Cardiff. 

1904  May  28    Tullet,  G.  W 95  Blateford  Road,  Edinburgh. 

1906  Sept.  22    Tubton,  C Penkridge,  near  Stafford. 

1905  Dec    9    UNDEEmLL,  G.  B Si  Stephen's,  Canterbury,  Kent- 

1904  May  28    Vabet,  J.  A WesthiU  House,  Chapel  Aller- 

ton,  Leeds. 

1905  May  27    yBBHON,  A Town  Hall,  Upper  Street,  Is- 

lington. 

1906  June  28    Wainwbioht,  H.  0 22  Haden  Hill,  Wolverhamp- 

ton. 
1888  Jan.  14    Ward,  F.  D.,  A.  M.  Inst  C.E.    16  Hackins  Hey,  Liverpool. 

1897  June  19    Webb,  F Town  Hall,  Chelsea. 

1898  Jan.    15    Wells,  F.  B.,  Assoc  M.  Inst    c/o  The  Great  Southern  Rail- 

O.E.  way  Co.,  Buenos  Aires. 

1902  Sept  6      West,  A.  S.,  A.M.Inst.C.E. ..     Borough      Engineer's     Office, 

Harrogate. 
1902  Jan.  25    Whitb,  C.  D Council  Offices,  Hanwell. 

1901  June  8      Whtteiobd,  E.  H.,  A.M.  Inst.    Engineer's  Office,  Derwent  Yal- 

C.E.  ley  Water  Board,  Bamfoid, 

near  Sheffield. 

1902  July  10    WiLKiNSOH,  F.,  A.M.Inst.C.E.    Borough      Engineer's     Office, 

Wimbledon,  8. W. 
1901  June  27    Willett,  A.  J 18  Castledine   Road,  Anerley, 

S.B. 
1895  June  27    Williams,  D.  S Waterworks  Office,  Commercial 

Road,  Portsmouth. 
1900  Dec  15    Wills,  A.  J 3959  Penngrove  Street.  Phila- 
delphia, U.8.A. 

1900  July  19    Wbaok,  W.  P 117  High  Street,  Poplar,  B. 

1904  June  25    Wbioht,  F.  W Resident     Engineer's    Office, 

Sewerage  Works,  Camberley, 

Surrey. 
1906  May  26    Wbioht,  W 14    Yentnor    Road,   Portland, 

Dorset 
1906  June  28    WsiaLET,  G.  E Sandal  Terrace,  Sowerby  Bridge. 
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STANDING    COMMITTEES. 


GENERAL  PURPOSES  COMMITTEE. 


THE  PRESIDENT  {eaH>fficio), 

J.  PATTEN  BAB6EB  (IsLmoTON),  Chairman. 


W.  N.  Blaib  (St.  Panoras). 

J.  A.  Bbodib  (Liverpool). 

J.  W.  OoGKBiLL  (Great  Yarmoath). 

A.  B.  Collins  (Norwich). 

C.  H.  CooPBB  (Wimbledon). 

A.  FiDLEB  (Northampton). 

A.  D.  Gbbatobbz  (West  Bromwich). 


W.  Habpub  ((Cardiff). 

T.  W.  A.  Haywabd  (Batteraea). 

OuAS.  Jones  (Ealing). 

B.  J.  Thomas  (Bucks  Co.). 

H.  T.  Wakelam  (Middlesex  Co.). 

C.  P.  WmB  (Sheflaeld). 
T.  H.  Yabbioom  (Bristol). 


FINANCE  COMMITTEE. 

THE   PRESIDENT  (ex-officio). 

T.  H.  YABBIOOM  (Bbistol),  Chairman. 


J.  A.  Bbodib  (Liverpool). 
A.  B.  Collins  (Norwich). 
W.  Habpuk  (Cardiff). 
T.  W.  A.  Haywabd  (Batteraea). 
Chab.  Jonbb  (Ealing). 


W.  F.  LovEDAY  (Stoke  Newington). 
P.  H.  Palmbb  (Hastings). 
R.  Bead  (Gloncester). 
B.  J.  Thomas  (Bucks  Co.). 


PARLIAMENTARY  COMMITTEE. 

THE  PBESIDENT  (ex-offieio). 

J.  S.  PICKEBING  (Cheltenham),  CJMtrman. 

J.  A.  Bbodib  (Liverpool).  A.  D.  Gbeatobex  (West  Bromwich). 

A.  E.  Collins  (Norwich).  F.  Massie  (Wakefield  Baral). 

A.  T.  Davis  (Shropshire  County).  P.  H.  Palmes  (Hastings). 

J.  Dewhibst  (Chelmsford  Bural).  W.  E.  C.  Thomas  (Neath  Bural). 

A.  FiDLEB  (Northampton).  C.  F.  Wise  (Sheffield). 


PAPER   COMMITTEE. 


THE  PBESIDENT  (ex-officio). 

H.  T.  WAKELAM  (Middlesex  Co.),  Chairman. 


J.  Patten  Babbeb  (Islington). 
J.  W.  Cookbill  (Great  Yarmouth). 
0.  H.  CooPBB  (Wimbledon). 
A.  D.  Grbatobez  (West  I^mwich). 
T.  W.  A.  Hayitabd  (Battersea). 


W.  F.  LovEDAY  (Stoke  Newington). 
J.  S.  PiGKEBiNa  (Cheltenham). 
B.  Bbad  (Gloucester). 
B.  J.  Thomas  (Bucks  Co.). 


Digitized  by  VjOOQ IC 


THE 

INCORPORATED  ASSOCIATION  OF  MUNICIPAL 
AND  COUNTY  ENGINEERS. 


i-i'fti  <: 


THIRTY-FOURTH  ANNUAL  MEETING, 

LiVEBPOOL,  June.  20,  21,  and  22,  1907. 


The  Members  assembled  in  the  Council  Chamber  of  the  Town 
Hall,  where  Mr.  Alderman  Smith,  the  Deputy-Mayor,  in  the 
absence  of  the  Lord  Mayor,  offered  a  most  hearty  welcome  to 
the  Association. 

The  President,  Mr.  J.  Patten  Barber,  on  behalf  of  the 
Association,  returned  thanks  for  the  kind  welcome  ofifered  them. 

The  Secretary  read  the  Minutes  of  the  last  Annual  Qeneral 
Meeting,  which  were  confirmed  and  signed. 

The  Secretary  read  the  Council's  Annual  Report. 

ANNUAL  EEPORT. 

The  Cotmcil  have  pleasure  in  presenting  their  Annual 
Eeport. 

DiSTRXCT  Meetings. 

Since  the  last  Annual  General  Meeting,  seven  District  Meet- 
ings have  been  held.  At  Trowbridge,  July  21,  1906 ;  Windsor, 
September  29 ;  Westminster,  November  16 ;  Slough  and  Bum- 
ham,  May  11,  1907;  Belfast,  May  17  and  18;  Colwyn  Bay, 
May  31  and  June  1 ;  and  St.  Andrews,  June  15. 

The  Eoll  of  the  Absociation. 
During  the  financial  year  ending  April  30  last,  68  new 
i  Members,  consisting  of  15  ordinary  Members,  11  Associates, 
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and  42  Graduates,  have  joined  the  Association.  Six  Members 
have  resigned^  ten  names  have  been  written  off  or  not  re-elected, 
and  the  Council  record  with  regret  the  deaths  of  J.  Carline, 
T.  L.  Edwards,  T.  W.  Franks,  G.  Hodson,  J.  K  Horsfield, 
F.  J.  C.  May  (Past-President),  H.  U.  McKie,  E.  H.  Middleton, 
and  J.  SmiUi. 

The  numbers  on  the  roll  of  the  Association  at  the  close  of 
the  year  were  9  honorary  Members,  850  ordinary  Members,  144 
Associates,  and  204  Graduates — making  a  total  of  1207. 

Table  bhowino  Niwebioal  Inobbabb. 


1901 
to  1903. 

1903 
to  1003. 

1908 
(olOOi. 

1904 
to  1906. 

1906 
to  1900. 

1906 
toI9U7. 

Hon.  Members..     .. 

9 

8 

10 

10 

10 

9 

Memben 

823 

810 

818 

852 

844 

850 

Aflsooiaiee 

58 

88 

98 

128 

138 

144 

Graduates 

129 

183 

144 

158 

180 

204 

Total      ..     .. 

1019 

1081 

1060 

1148 

1172 

1207 

to 


The  Council  have  transferred  10  Associates  and  5  Graduates 
the  class  of  Members,  and  8  Graduates  to  the  class  of 
these   gentlemen  occupying    positions  qualifying 
them  under  the  Bye-laws  for  transfer. 


The  Finanoes. 

The  audited  Balance-Sheet  and  Statement  of  Bevenue  and 
Expenditure,  which  accompanies  this  Beport,  shows  an  excess 
of  Income  over  Expenditure,  for  the  year  ending  April  30  last, 
0(251. 198.  9d. 

The  general  question  of  the  Finances  will  be  found  to  be 
dealt  with  later  on  in  this  Beport 


Examinations. 

Since  the  last  Beport,  five  examinations  have  been  held. 
Ninety-five  candidates  have  been  examined,  of  whom  45  satisfied 
the  Examiners,  and  have  been  granted  the  Testamur  of  the 
Association.  A  further  reference  to  this  subject  also  will  be 
found  later  on  in  this  Beport. 
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Premiums. 
The  Council  have  awarded  the  Association  premium  of  10/« 
to  Mr.  T.  R  Smith,  of  Kettering,  for  his  papers  read  at  the 
District  Meeting  at  Kettering,  September  1905,  and  a  premium 
of  SI.  to  Mr.  J.  Young,  of  Ayr,  for  his  paper  read  at  the  District 
Meeting  at  Ayr  in  August  1905. 

The  New  Council. 

The  Scrutineers,  having  examined  the  ballot  lists,  report  the 
following  members  elected  as  the  Council  for  the  year  1907-8 : 

President. — Mr.  J.  A.  Brodie. 

Viae-PresideTUs. — Messra  W.  N.  Blair,  E.  P.  Hooley,  and 
C.  F.  Wike. 

Ordinary  Members  of  Council. — Messrs.  C.  H.  Cooper,  H.  A. 
Cutler,  A.  Fidler,  A.  D.  Greatorex,  W.  Harpur,  T.  W.  A.  Hay- 
ward,  P.  H.  Palmer,  J.  Paton,  J.  S.  Pickering,  W.  H.  Prescott, 
R  Bead,  H.  E.  StUgoe,  E.  J.  Thomas,  H.  T.  Wakelam,  and 
A.  E.  White. 

HoTi.  Secretary. — ^Mr.  Charles  Jones. 

Hon.  Treasurer. — Mr.  Lewis  Angell. 

The  Past-Presidents  (ex-oflacio  Members  of  Council)  are 
Messrs.  A.  T.  Davis,  A.  £.  Collins,  and  J.  Patten  Barber.  The 
elective  Past-Presidents  are  Messrs.  0.  C.  Eobson,  T.  H.  Yabbi- 
com,  and  J.  Lobley. 

Payment  of  Expenses. 

The  Joint  Committee,  to  which  reference  was  made  in 
the  last  Annual  Beport,  have  continued  their  labours  towards 
obtaining  an  amendment  of  the  Conferences  Act  to  enable  Local 
Authorities  to  pay  the  reasonable  expenses  of  duly  appointed 
officials,  b^des  the  Clerk,  incurred  in  attending  meetings  at 
which  matters  relating  to  their  duties  are  discussed. 

A  deputation  to  the  Local  Government  Board  was  asked 
for  and  refused,  and  the  Board  will  neither  depart  from  their 
present  practice  of  surcharging  Authorities  who  pay  such 
expenses,  nor  offer  any  hope  of  the  promotion  of  legislation  to 
amend  the  Act. 

Under  these  circumstances  the  Committee  will  apparently 
have  to  await  a  favourable  opportunity  to  procure,  by  the 
tedious  and  expensive  process  of  private  legislation,  the  removal 
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4  THIRTY-FOURTH  ANNUAL  MEETING. 

of  a  restriction  which  is  obviously  unfair  and  opposed  to  the 
best  interests  of  municipal  government. 

Payment  of  Permanent  Staff  out  of  Loans. 

The  President  of  the  Local  Government  Board  was  good 
enough  to  receive  a  deputation  from  your  Council  in  connection 
with  this  matter.  Cases  were  carefully  prepared,  showing  the 
difficulties  and  extra  cost  to  the  ratepayers  arising  from  the 
regulation  of  the  Board,  i.e.  that  no  permanent  official  or  work- 
man should  be  paid  out  of  loans  granted  by  the  Board. 

Mr.  Bums  said  that  the  statements  laid  before  him  were 
concerning  large  cities  and  towns,  but  that  the  Board  were 
quite  aware  that  irregularities  existed  in  small  places  through- 
out the  country,  and  it  was  to  meet  these  cases  that  the 
regulation  of  'the  Board  was  made.  He  was  most  anxious 
to  encourage  in  every  way  the  employment  of  direct  labour 
by  Local  Authorities,  but  viewed  with  disfavour  the  transfer  of 
workmen  usually  employed  on  works  of  maintenance  to  new 
works,  for  which  the  Board  were  asked  to  sanction  the  payment 
by  loans.  Mr.  Bums  further  said  that  he  disapproved  of  the 
inclusion  in  loans  of  any  portion  of  the  salary  paid  to  an 
officer,  including  a  permanent  foreman,  but  he  would  consider 
the  suggestion  of  the  deputation  that  the  wages  of  ''leading 
hands  "  from  the  permanent  staff  might  be  included. 

Alterations  in  Articles  and  Byelaws.— Creation  of  a 
New  Class  of  Membership. — Finance  Generally. 

Your  Council  feel  that,  in  view  of  the  importance  of  the 
proposals  now  placed  before  you,  a  brief  retrospect  of  the 
growth  and  work  of  the  Association  will  not  be  out  of  place. 

Growth. 

The  growth  of  the  Association  is  shown  in  the  following 
table  in  quinquennial  periods  to  the  present  day : — 


Period. 

(4  years) 
1873-77. 

1882. 

1887. 

1892.     i     1897. 

1902. 

1907. 

Members 

AMociates      . .     . . 
Graduates      . .     . . 

175 

210 

274 
5 

454 
89 

703 

77 

823 

68 

129 

850 
144 
204 

Total   ..     .. 

175 

210 

279 

493 

780 

1010 

1198 
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Work. 

Sducatumal. — The  year  1886  saw  the  commencement  of 
what  may  be  called  the  chief  educational  portion  of  the  work 
of  the  Association,  as  in  this  year  the  first  examination  was 
held.  Since  that  date  58  examinations  have  been  conducted 
and  1263  candidates  have  been  examined.  Of  these  642 
succeeded  in  satisfying  the  examiners  and  duly  received  the 
Testamur  of  the  Association. 

The  following  table  shows  the  growth  quinquennially  in  the 
number  of  candidates  examined : — 


Pteriod. 

1886,  1887. 

1892. 

1897. 

1903. 

1907. 

Candidates  examined     •  • 

70 

116 

198            888 

491 

The  figures  themselves  demonstrate  sufficiently  the  constantly 
increasing  value  placed  by  candidates  upon  the  possession  of 
the  Testamur,  whilst  Local  Authorities  throughout  the  Kingdom 
are  recognising  that  this  is  an  examination,  covering  completely 
the  scope  of  the  work  of  the  Municipal  and  County  Engineer, 
carried  out  by  engineers  themselves  either  past  or  present 
Municipal  Officials,  in  a  most  thorough  and  practical  manner. 

In  particular  the  recognition  by  the  Local  Government 
Board  of  Ireland  of  the  certificate  as  a  sufficient  qualification 
for  the  post  of  Deputy  County  Surveyor  is  most  gratifying. 

Much  more,  however,  may  be  done  by  members  of  the 
Association  in  this  direction,  by  bringing  the  examinations 
under  the  notice  of  their  assistants  and  pointing  out  to  them 
the  necessity  of  obtaining  this  evidence  of  their  qualifications, 
and  further  in  appointing  assistants  by  giving  preference  (other 
things  being  equal)  to  applicants  who  hold  this  certificate. 


Gekeral. 

The  general  work  of  the  Association  has  largely  broadened 
in  recent  years.  The  advancement  of  the  status  of  the  Muni- 
cipal and  County  Engineer  has  received  continuous  and  earnest 
attention.  The  persistent  efforts  which  have  been  made  in  the 
past  are  slowly  but  surely  bearing  fruit,  and  to-day  the  recog- 
nition of  the  fact  that  Municipal  Engineering  demands  the 
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same  general  knowledge  and  the  same  amount  of  technical 
training  as  the  various  other  branches  of  the  engineering  pro- 
fessidn,  is  rapidly  spreading.  It  is,  therefore,  not  too  much  to 
hope  that  in  the  not  very  distant  future  this  recognition  will 
result  in  a  much  more  liberal  appreciation  of  the  loyal  and 
devoted  services  rendered  by  Municipal  Engineers  generally, 
than  has  been  the  case  in  the  past. 

Finances. 

The  question  of  the  Finances  of  the  Association  has  been, 
for  some  years  past,  receiving  the  careful  attention  of  the 
Finance  Committee  appointed  by  your  Council.  On  their 
recommendation,  the  Council  appointed  a  special  Committee, 
consisting  of  the  members  of  the  Finance  Committee,  together 
with  the  Chairmen  of  all  other  Committees,  and  they  have  now 
reported  to  your  Council  that  the  income  of  the  Association, 
administered  with  the  utmost  possible  economy,  is  inadequate 
for  the  necessary  expenditure,  unless  the  work  of  the  Association 
is  to  be  very  largely  curtailed. 

To  do  this,  the  Council  feel,  would  be  disastrous  to  the 
Association  and  the  advancement  of  the  Municipal  Engineering 
profession  generally,  and  they  therefore  ask  the  careful  atten- 
tion of  members  to  the  means  proposed  for  increasing  the 
revenue  of  the  Association  to  an  extent  which  will  enable  them 
to  go  forward  with  the  great  work  for  which  the  Association  of 
Municipal  and  County  Engineers  primarily  exists,  i.e.  "the 
promotion  of  the  science  and  practice  of  engineering  applied  to 
the  health  and  improvement  of  counties,  towns,  and  rural  dia- 
tiiicts ;  the  promotion  of  the  professional  interests,  rights,  powers, 
and  privileges  of  County,  Urban,  and  Eural  Engineers,  the  im- 
provement of  their  professional  status,  and  the  extension  and 
interchange  of  professional  knowledge  and  practice." 

New  Class  of  Associate  Members. 

For  some  time  past  the  difficulty  has  been  experienced  that 
applications  are  received  from  gentlemen  holding  positions  of 
too  great  importance  to  justify  them  in  applying  for  election 
as  Associate,  and  hardly  important  enough  to  warrant  their 
election  to  full  membership.  To  meet  this  diflSculty,  your 
Council  propose  the  formation  of  a  new  class,  to  be  called 
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Aflsooiate  Members,  who  shall  pay  an  Entrance  Fee  of 
£1  ll8.  6d,  (except  otherwise  exempted  by  holding  the 
Testamnr  of  the  Association),  and  an  Annual  Subscription  of 
£1 11«.  6d.  Voting  power  is  proposed  to  be  extended  to  this 
class.* 

SUBSCEDPTIONS. 

The  Council  further  propose  that  the  subscriptions  of 
Members  shall  be  increased  from  £l  la.  to  £2  28.,  of  Associates 
from  IBs.  to  £1  Is.,  and  of  Graduates  from  10a.  6d.  to  15a. 

Formal  proposals  are  before  you  for  the  necessary  alterations 
in  the  Articles  and  Byelaws  to  carry  these  suggestions  into 
effect,  and  the  Council  earnestly  hope  that  they  may  meet 
with  your  approval. 

Byelaw  5a. 

Your  Council  have  added  a  clause  to  Byelaw  5a,  which 
they  trust  will  meet  the  objections  raised  at  the  last  Annual 
Meeting  as  to  the  danger  of  its  application  to  Members  who 
have  already  been  re-elected. 

Arohitbct's  Eegistration  Bill. 

This  Bill  provides  that  a  Local  Authority  must  employ  a 
registered  architect  for  such  work  as  the  preparation  and 
examination  of  plans  of  buildings,  the  examination  and  report- 
ing on  existing  or  proposed  buildings,  and  similar  work  now 
corned  out  by  the  surveyor  and  his  staff.  This  clause  is  there- 
fore intended  to  deprive  Local  Authorities  of  the  advice  and 
assistance  of  their  officials  in  most  matters  connected  with 
buildings  and  building  plans,  and  would  increase  the  expenses 
of  administration  and  introduce  complications  without  any 
corresponding  advantage. 

The  Parliamentary  Committee  had  an  interview  with  repre- 
sentatives from  the  Society  of  Architects,  the  promoters  of  the 
Bill,  who  agreed  to  submit  an  amended  clause  to  satisfy  the  wishes 
of  the  Council,  and  the  matter  is  still  under  consideration. 

A  circular  letter  was  sent  to  the  Clerks  of  all  Local 
Authorities,  calling  attention  to  this  Bill,  and  also  to  the 
Public  Health  Acts  (Building  Byelaws)  Bill 

Both  these  Bills  are  for  the  present  withdrawn, 

*  For  amounts  finally  adopiedf  9ee  discuimon  an  this  Report. 
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Model  Building  Byelaws. 

Your  Council  are  pleased  to  report  that  the  Local  Govern- 
ment Board  consented  to  receive  a  deputation  to  discuss  with 
them  the  Beport  submitted  to  the  Council  on  Building  Byelaws 
and  the  Board's  Model  Building  Byelaws.  The  deputation  had 
a  long  interview  with  the  permanent  officials  of  the  Board  of  a 
highly  satisfactory  nature. 


National  Housing  Eeform  Council, 

A  special  Committee  have  met  representatives  from  the 
National  Housing  Beform  Council  and  discussed  with  them 
the  question  of  planning  new  areas,  model  building  byelaws, 
and  the  erection  of  houses  in  Urban  and  Bural  Districts. 

The  Parliamentary  Committee  have  had  under  consideration, 
and  are  still  engaged  in  watching,  the  progress  of  various  Bills 
that  are  receiving  the  attention  of  both  Houses  of  Parliament. 

Delegates  to  Other  Bodies. 

The  following  gentlemen  are  serving  as  delegates  from  your 
Association  to  odier  bodies  : — 

Mr.  Chas.  Jones  to  the  Sanitary  Inspectors'  Examination 

Board  (London). 

„  W.  Nisbet  Blair  to  the  N.A.L.G.O. 

„  CF.Wike 

„  J.  S.  Pickering  „  National  Housing  Eeform  Coun- 
cil Exhibition. 

„  H.  T.  Wakelam      „      Eoads  Improvement  Association 

and  National  Dustless  Beads 
Committee. 

„  T.  W.  A.  Hayward  „  Plumbers'  E^stration  Com- 
mittee. 

„  A.  E.  Collins         „      Joint  Committee  on  Eeinforced 

Concrete. 

„  J.  W.  Cockrill       „  „  „ 

Mr.  J.  W.  Cockrill  and  Mr.  E.  J.  Lovegrove  were  appointed 
to  represent  your  Association  at  the  Conference  of  the  E.I.B.A. 
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Notification  of  Meetings  to  Local  Authorities. 

The  Council  have  carefully  considered  this  matter,  and  as  a 
preliminary  step  to  a  general  invitation  to  Local  Authorities  to 
appoint  delegates  to  the  Association  meetings,  have  issued 
invitations  to  the  various  Local  Authorities  in  the  districts 
of  Lancashire  and  Cheshire,  Yorkshire,  Midlands,  and  North 
Wales,  represented  in  this  Association,  to  appoint  two  del^ates 
to  a  Conference  to  be  held  in  connection  with  the  1907  Annual 
Meeting.  It  is  confidently  hoped  that  the  Conference  which 
has  been  arranged  will  prove  of  the  utmost  interest  and  utility. 

Legal  Protection  to  Members. 
Your  Council  carefully  investigated  a  case  laid  before  them, 
but  to  their  regret  were  compelled  to  advise  the  member  that, 
whilst  it  was  undoubtedly  a  hard  case,  and  one  in  which  the 
Local  Authority  ought  in  common  fairness  to  meet  his  claim, 
yet  the  terms  of  his  appointment  prevented  any  likelihood  of 
his  being  successful  in  an  action  at  law. 

Identification  Badges. 

Bepresentations  having  been  made  to  the  Council  as  to  the 
desirability  of  the  provision  of  a  scheme  for  mutual  recognition 
at  meetings,  badges  corresponding  with  a  number  given  in  a 
printed  list  have  been  issued  to  all  attending  this  meeting. 
The  Council  trust  this  will  prove  a  convenience  to  members 
and  visitors. 

Signing  Applications. 

The  Council  desire  to  call  the  attention  of  the  Association 
to  the  desirability  of  Members  refraining  from  signing  applica- 
tions for  admission  to  the  Association  unless  they  are  personally 
CLcquainied  with  the  applicants  and  their  work. 

Conclusion. 

In  conclusion,  it  is  the  pleasing  duty  of  your  Council  to 
again  place  on  record  the  high  appreciation  due  to  the  members 
of  the  various  Committees  who  have  given  their  services  and 
time  ungrudgingly  to  the  work  of  the  Association. 


Charles  Jones,  Hon,  Sec, 
Thomas  Cole,  Secretary. 
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On  the  motion  of  the  President,  seconded  by  Mr.  A.  T. 
Davis,  the  Eeport  was  received  and  adopted  subject  to  discussion 
on  clauses  relating  to  increase  in  subscriptions,  etc. 

Mr.  John  A.  Brodie  moved,  Mr.  C.  Brownridge  seconded,  the 
alterations  in  the  Byelaws  as  printed  and  circulated. 

The  following  amendment  was  proposed  by  Mr.  Mawbey, 
seconded  by  Mr.  C.  Chambers  Smith,  and  carried  by  a  large 
majority :  "  That  the  subscriptions  in  future  be,  for  Members, 
£1  lis.  6d. ;  for  Associate  Members,  £l  5«. ;  for  Associates, 
£l  Is,;  and  for  Graduates,  ISs.  That  the  entrance  fees  in 
future  be  for  New  Members,  Associate  Members,  and  Associates 
the  same  amount  as  the  subscriptions." 

The  following  amendment  was  proposed  by  Mr.  Eayrs, 
seconded  by  Mr.  Edge,  and  carried :  "  That  the  word  *  Associate ' 
in  line  1,  Byelaw  5a,  be  not  deleted." 

The  following  amendment  was  proposed  by  Mr.  H.  C. 
Marks,  duly  seconded  and  carried:  "In  Byelaw  11,  'two' 
should  be  altered  to  *  five.'  " 

The  altered  Byelaws  were  then  adopted  as  amended. 
(ante.) 

The  Meeting  was  then  made  special,  and  certain  alterations 
in,  and  additions  to,  the  Articles  of  Association  were  proposed 
and  carried,    (ante.) 

(In  accordance  with  the  Companies  Acts  the  alterations 
and  additions  to  the  Articles  of  Association  were  confirmed  at 
a  Special  Meeting  duly  convened,  and  held  at  the  Westminster 
Palace  Hotel,  Victoria  Street,  London,  on  July  6, 1907.) 

The  General  Meeting  having  been  resumed,  the  Association's 
premiums  were  presented :  £10  in  books  to  Mr.  T.  B.  Smith,  of 
Kettering,  for  his  paper  read  at  the  District  Meeting,  at  Ketter- 
ing, September,  1905;  and  £3  in  books  to  Mr.  J.  Young,  of 
Ayr,  for  his  paper  read  at  the  District  Meeting,  at  Ayr,  in 
August,  1905. 

Mr.  H.  F.  Peet,  of  Bloemfontein,  was  elected  Hon.  Secretary 
for  the  African  District,  Mr.  W.  F.  Loveday,  of  Stoke  Newington, 
for  the  Metropolitan  District,  and  the  other  District  Secre- 
taries were  re-elected  pending  meetings  in  their  various  districts. 

Mr.  R.  A.  MacBrair  and  Mr.  S.  Stallard  were  re-elected 
Auditors  for  the  ensuing  year. 

Messrs.  R.  J.  Angel,  A.  H.  Campbell,  A.  Gladwell,  F.  Harris, 
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W.  F.  Loveday,  H.  Shaw,  C.  C.  Smith,  and  0.  E.  Winter  were 
re-elected  Scrutineers  for  the  ensuing  year. 

Mr.  J.  Patten  Barber  then  introduced  his  successor,  Mr. 
John  A.  Brodie,  and  vacated  the  chair  in  his  favour. 

Mr.  Mawbey  proposed  a  hearty  vote  of  thanks  to  the  retiring 
President  for  his  services  to  the  Association  during  the  past 
year.  This  was  seconded  by  Mr.  Wakelam,  and  carried  with 
acclamation. 

Mr.  Barber  acknowledged  the  vote. 

The  Conference*  arranged  between  the  Association  and 
delegates  from  the  various  local  Authorities  referred  to  in  the 
Council's  Annual  Beport,  was  then  formally  opened  by  the 
Deputy  Lord  Mayor  of  Liverpool. 

Mr.  Brodie  then  read  his  Inaugural  Address ;  *  a  hearty  vote 
of  thanks  for  which  was  proposed  by  Mr.  W.  Harper,  seconded 
by  Mr.  Greatorex,  and  carried. 

The  following  papers  were  read  and  discussed :  "  Liverpool," 
by  R  E.  Pickmere;  "The  defects  of  Sewer  Ventilation 
R:t)blems,'*  by  I.  Shone ;  "  Tramway  Wear  and  Maintenance/* 
by  C.  F.  Wike ;  "Points  from  Building  Laws  of  American  Cities," 
by  E.  E.  Matthews ;  "  Calculation  of  Storm  Water  Discharge 
and  Design  of  Sewerage  Details,"  by  E.  E.  W.  Butt. 

A  cordial  vote  of  thanks  was  accorded  to  the  Lord  Mayor 
and  Corporation  of  Liverpool  for  the  use  of  the  Council 
Chamber  for  the  purposes  of  the  Meeting. 

*  The  papen  read  at  the  Conference  together  with  this  address  and  the 
papers  read  and  discussed  at  the  Annual  Meeting  wiH  be  found  at  the  end  of 
this  Tolume. 
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STATEMENT  OF  RECEIPTS  AND  EXPENDITURE 


To  Balance,  May  1, 1906      

„  Entnnoe  Fees  of  Members  and  Associatea 

„  Snbsoriptions    ..     

„  SubBoriptions  in  ad?anco       

n  Arrears      

„  Sale  of  "Proceedings" 

„  Examination  Foes 

,,  Interest  on  Investments 


£ 

0. 

d. 

82 

5  11 

18  18 

0 

890  17 

0 

24 

4 

6 

66 

1 

G 

22  16 

4 

351 

15 

0 

46    8  II 


£    1453    7    2 


2)r. 


STATEMENT  OP  ASSETS 


LZABZUTZS8. 

To  Sundry  Printing      

„  Sundry  Creditors      

„  Subscriptions  in  advance       

,,  Balance     


£     s.  d. 

00    0  0 

140    0  0 

24    4  G 

1173  14  9 


1387  19    3 


Examined  with  tho  vonohen  and 
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cn 


By  Balanoe  of  Petty  Oash  from  last  aooount 

n  Reports  of  Meetings 

„  KxaminerB' Fees  8Bd  Expenses        

„  Messn.  Clowes  for  Vol.  XXXII 

n       n  ««      General  Printing  and  Postages 

„  Andltoni' Expenses      

„  Meetings,  Expenses     

,,  Stationery      

„  Illustrations  for  Yolamo      

M  Rent  of  OiBoe  and  Goals     

„  Bankers' Charges 

w  Fnmitnxe  and  Sundries       

^  Rent  of  Telephone       

M  N.A.L.G.O.  Subscription  and  Expenses  . . 

„  Prominms      

^  Parliamentary  Papers  and  Times  Law  Reports 

f,  Secretary's  Salary        

n  Assistant  Secretary's  Salary      

„  Petty  Cash- 
Postages    

General 

^  Balance  of  Potty  Cash  in  hands  of  Secretary  . . 

,,  Expenses  of  Byclaws  Committee       

»  Balance 


£    8.  a. 


£     8.    d. 


•• 

1  12    8 
63    0    0 

., 

92  15    0 

285    2 
220  16 

0 
8 

1  505  18    3 

•  • 

2  12    6 

32  16    9 

11     5    2 

49    1    6 

78  13    8 

12    8 

11  13    0 

8  10    0 

5  19    0 

•• 

12  17    2 
5  10    0 

•• 

800    0    0 
150  10    8 

32    4 

5 

22  15 

1 

•• 

54  19    6 
8    8    3 
8    16 

•  • 

£ 

58    5    2 

1453    7    2 

AND  LIABILITIES. 


Cr. 


By  Balance  at  Bank,  May,  1907      

„  £290  Southampton  Corporation  ^  %  Stock  at  100.. 

„  £553  12«.  9<2.  India  2i  %  Stock  at  76        

»  £261  14t.  Id,  London  County  Council  2i%  Consols 

at73      

„  £200  MetropoliUn  2)  %  Consolidated  Stock  at  74} 

„  Loan  to  San.  Insp.  Joint  Exam.  Board 

K  Sabfloriptions  in  Arrear      

X««50%bad       

„  "Proceedings "in  Stock     

iett75%       

,.  Office  Furniture 

ft  Balance  of  Petty  Cash  in  hands  of  Secretary  . .     . . 


£     s.   d. 


199    4 
99  12 

0 
0 

308    5 
231    3 

7 
9 

£    «.  a. 


53 
290 


420    0    0 


191 

149 

15 


99  12    0 


77    1  10 

89  12    U 

3    8    3 

1387  19    3 


fouid  oorreot.  May  18, 1907. 


Lewis  Akokll,  Hon,  Treaiurer, 
Chablis  Jones,  Hon,  Secreiary. 
Thomas  Cole,  Secretary, 
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WESTERN  COUNTIES  DISTRICT 
MEETING. 

July  21,  1906. 

Hdd  in  the  Town  Hall,  Trowbridge, 
J.  Patten  Babber,  M.Inst.C.E.,  President,  in  the  chair. 


The  Chairman  of  the  Urban  District  Cbniicil,  Mr.  H.  Mundy, 
received  the  Members,  and  offered  them  a  hearty  welcome  to 
Trowbridge. 

The  President,  on  behalf  of  the  Association^  thanked  the 
Chairman  for  the  kind  welcome  he  had  given  them. 

Mr.  J.  S.  Pickering  was  unaniflionsly  re-elected  Honorary 
Secretary  for  the  Western  Counties  District. 

MUNICIPAL  WORK  IN  TROWBRIDGE. 

By  H.  G.  NICHOLSON-LAILEY,  MJnst.CEJ.  ; 

Engineer  and  Surveyor 
to  the  Trowbridge  Urban  District  Council. 

Historical. 

Trowbridge  is  a  market  and  manufacturing  town  situated  on 
the  Great  Western  Railway  ninety-five  miles  west  of  London, 
and  twelve  south-east  of  Bath. 

The  historical  past  of  this  town  is  a  very  long  and  honoured 
one.  In  the  twelfth  century  it  was  called  Trobrege  and  Trow- 
brig,  and  after  that  Trolbrige,  and  then  Thorough  Bridge,  anc^ 
at  the  end  of  the  sixteenth  century  True  Bridge. 
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In  A.D.  1100  the  Manor  of  Trobrege  is  recorded  as  being  in 
the  possession  of  Edward  of  Salisbury,  a  famous  Normcm  noble 
and  sheriff  of  Wiltshire,  and  at  his  death  it  became  the  property 
of  his  daughter  Matilda,  whose  husband  was  Humphrey  de 
Bohun  IT.  This  Humphrey  de  Bohun  built  a  famous  Norman 
castle  here  called  Troubrege  Castle.  This  castle  was  besieged 
by  King  Stephen  in  the  year  1139,  during  the  struggle  between 
Stephen  and  Matilda.  The  castle,  now  completely  vanished,  is 
recorded  to  have  been  in  ruins  in  the  sixteenth  century,  but  a 
very  small  portion  of  the  ruins  are  said  to  have  been  visible  at 
the  commencement  of  the  nineteenth  century. 

The  manor,  after  many  possessors,  descended  to  John  of 
Gaunt,  Duke  of  Lancaster,  and  eventually  to  his  son  Henry  of 
Bolingbroke,  afterwards  King  Henry  IV . ;  it  then  became  a  part 
of  the  Duchy  of  Lancaster,  and  was  merged  in  the  Crown  pro- 
perty. In  1536  King  Henry  VIII.  granted  the  manor  to 
Edward  Seymour,  Duke  of  Somerset,  and  in  1750  it  passed  from 
the  Seymour  family  to  the  Duke  of  Eutland.  Thomas  Timbrell, 
Esq.,  purchased  the  manor  in  1809,  and  the  present  Lord  of  the 
Manor  is  W.  Stancomb,  Esq.,  of  Potterne,  Wiltshire. 

Trowbridge  has  for  several  centuries  been  famous  for  the 
manufacture  of  West  of  England  cloth,  and  was  a  flourishing 
centre  of  the  cloth  trade  in  the  fifteenth  century.  This  manu- 
facture is  still  the  principal  source  of  employment  and  gain  for 
the  inhabitants  of  the  town,  and  cloth  with  the  Trowbridge 
stamp  upon  it  has  always  found  ready  buyers  and  good  prices  in 
the  marts  of  the  world. 

General  Statistics. 

The  town  was  formerly  governed  by  a  Local  Board  of 
Healthy  which  was  formed  in  June  1865,  but  under  the  Local 
Grovemment  Act,  1894,  it  is  now  controlled  by  an  urban 
district  council  consisting  of  twenty-one  members. 

The  area  of  the  district  is  2126  acres,  and  the  population  at 
the  census  of  1901  was  11,526. 

The  net  assessable  value  is  as  follows : — 

£         s.      d, 

Trowbridge 35,313  10    0 

HUperton  snd  Clarendon 1,927    6    3 

Total £37,240  16    3 
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A  rate  of  Id.  in  the  £  produces  £155  3s.  5d. 

The  councirs  indebtedness  up  to  March  31,  1906,  was 
£52,730  lis.  llrf.,  and  the  general  district  rate  for  the  year 
ending  March  31, 1907,  is  3s.  8d.,  in  the  £  for  Trowbridge  and 
3s.  4d,  in  the  £  for  Hilperton  and  Clarendon, 

Vital  Statistics. 

The  birth  rate  for  the  year  1905  was  21^7  per  thousand  of 
the  population,  and  the  average  for  the  past  ten  years  20  •  7  per 
thousand. 

The  death  rates  for  the  same  periods  are  12-5  and  13*4  per 
thousand  of  the  population. 

The  following  table  shows  the  number  of  cases  of  infectious 
disease  notified  during  1905  compared  with  the  figures  of  1904, 
and  the  average  of  the  past  ten  years. 


Diphtheria 17 

Membranous  group    ..  — 

Erysipelas 7 

Scarlet  fever       ..      ..  92 

Enteric  fe?er      ....  1 

Foerporal  feycr  ..     ..  — 


1905.  1904.  1903-190I. 

12         ..         8-4 


—  ..  -5 

5  ..  11-8 

40  ..  31-5 

o  ..  3-5 


Mabkets. 

The  Trowbridge  markets  were  formerly  hold  in  the  public 
streets  of  the  town  until  1871,  when  William  Stancomb,  Esq., 
the  then  Lord  of  the  Manor,  erected  at  his  own  expense  the 
present  market  house  and  adjoining  cattle  market. 

In  the  year  1891,  the  local  board  purchased  from  Mr.  Stan- 
comb  the  whole  of  these  premises,  including  all  manorial  rights 
in  connection  therewith,  for  the  sum  of  6000/.,  and  has  since 
spent  considerable  sums  in  improving  and  enlarging  same. 

The  regular  markets  for  the  sale  of  cattle  and  dead  stock  are 
held  every  alternate  Tuesday,  and  the  vegetable  and  fish  market 
is  held  every  Saturday. 

Municipal  and  other  Buildings. 

The  Town  Hall,  which  was  a  gift  to  the  town  by  the  late 
Sir  W.  Eoger  Brown,  is  built  in  the  English  Eenaissance  style  of 
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aichitectore  apparently  of  the  Jacobean  period.  The  exterior  is 
built  of  Atworth  stone  with  Corsham  stone  dressings.  The 
interior  contains  a  large  public  hall,  council  chamber  and 
other  rooms  on  the  first  floor,  and  on  the  ground  floor  sessions 
court,  barrister's,  registrar's  and  committee  rooms ;  also  a  com- 
plete suite  of  oflRces  for  the  urban  district  council's  officials. 

The  building  was  erected  at  a  total  cost,  including  furnishing, 
of  £28,000,  and  completed  and  formally  opened  by  H.E.H.  the 
Duchess  of  Albany  in  June  1889. 

The  Victoria  Technical  Institute  was  erected  at  a  cost  of 
7800/.,  in  memory  of  her  late  Majesty's  1897  Jubilee. 

Isolation  Hospital. 

A  temporary  isolation  hospital  was  erected  upon  a  site  pur^ 
chased  by  the  Urban  District  Council  in  1889,  and  has  served 
the  town  untU  quite  recently,  when  its  place  has  been  taken  by 
a  new  and  complete  set  of  buildings  erected  and  governed  by  a 
Joint  Hospital  Board. 

This  joint  board  was  formed  in  1900,  and  consists  of  twenty- 
one  members  representing  the  Urban  District  Councils  of  Trow- 
bridge, Bradford-on-Avon,  Westbury,  and  Melksham ;  also  the 
Bursd  District  Councils  of  Bradford-on-Avon,  Westbury,  and 
Melksham,  including  a  population  of  40,000. 

This  board  purchased  a  site  of  4  acres  in  1902  within  the 
Trowbridge  Urban  District,  and  competitive  designs  were  invited 
for  erecting  the  buUdings. 

The  contract  for  carrying  out  the  work  was  let  in  July  1903, 
and  the  buildings  were  completed  and  formally  opened  on 
November  14, 1905. 

The  hospital  provides  accommodation  for  thirty  patients, 
and  comprises  five  buildings,  namely : — 

Administrative  block,  three  ward  pavilions,  and  a  block 
containing  the  laundry,  disinfector  chamber,  ambulance  house, 
mortuary,  etc.  The  administrative  block  is  two  stories  in 
height,  but  the  other  buildings  are  all  of  one  story  only.  The 
buildings  are  carefully  planned  and  arranged  on  the  site  with 
legard  to  aspect,  approach,  communication  with  and  between 
the  various  blocks  and  isolation  of  same,  provision  being  made 
for  all  probable  future  extension. 

Administrative  Block, — This  block,  which  is  placed  in  the 

0 
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south-east  comer  of  the  site,  commands  the  entrance  gates,  as 
well  as  the  roads  and  footpaths  to  the  various  buildings,  the 
pavilions  being  to  the  north  of  it,  and  the  laundry  and  other 
buildings  to  the  rear  or  west  of  it.  The  administrative  block  is 
arranged  on  the  corridor  plan,  and  contains  dispensary,  two 
sitting  rooms,  for  the  matron  and  nurses,  eight  bedrooms, 
changing  room,  bath  room,  lavatories,  stores,  complete  kitchen 
offices,  etc.  An  external  serving  lobby  is  provided  for  serving 
out  food  for  the  pavDions,  and  in  addition  to  the  principal 
entrance  separate  entrances  are  provided  for  the  doctor  and 
nurses,  and  for  trade  purposes. 

The  Ward  Pavilions. — The  provision  for  patients  in  the 
several  pavilions  is  as  follows : — 

Pavilion  ^o.  1 :  Two  large  wards  of  eight  beds  each       . .     . .  16 

Two  private  wards  of  one  bed  each 2 

„        No.  2 :  Two  wards  of  four  beds  each ..  8 

„        No.  8 :  Two  wards  of  two  beds  each 4  ' 

Total  number  of  beds 30 

The  allowance  of  space  in  respect  of  each  bed  is  as  follows : 
12  ft.  linear  wall  space,  156  ft.  super,  of  floor  space,  2028  cubic 
ft.  of  air  space ;  all  the  wards  are  13  ft.  high ;  every  bed  has  a 
window  on  each  side  of  it. 

The  Laundry.:— This  contains  receiving  lobby,  wash-house, 
drying  closet,  ironing  room,  etc. 

The  JDisinfector. — This  is  of  oval  shape  sufficiently  large 
to  disinfect  a  full  size  mattress;  it  is  placed  in  two  chambers 
adjoining  the  laundry,  the  infected  articles  being  placed  in  the 
disinfector  from  the  infected  chamber  on  the  one  side,  and  taken 
out  in  the  disinfected  chamber  on  the  other  side. 

The  Mortuary  and  AmhUance  House  adjoin  the  laundry ;  the 
former  is  placed  quite  out  of  view  from  all  the  wards,  and  is 
provided  with  an  external  viewing  chamber,  with  glass  panel  in 
the  top  of  it  fitted  with  copper  frame  and  cover. 

The  total  cost  of  the  whole  scheme  was : — 

£ 

Land      500 

Buildings      8063 

Furniture       ' G50 

Architect's  fee,  Quantity  Surveyor,  etc. 670 

£9883 
Practioallv  3302.  per  bed. 
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.     EOADS. 

At  the  present  time  there  are  nearly  8  miles  of  main  roads, 
and  a  little  over  8  miles  of  district  roads  in  the  town  which  are 
repaired  by  the  authority. 

The  whole  of  the  main  roads  are  macadamised,  the  portions 
having  most  wear,  and  also  where  steep  gradients  occur,  are 
coated  with  2-in.  broken  Clee  Hill  stone.  Other  portions  are 
coated  with  2:|-in.  broken  Mill  Grit  stone.  Some  portions  in 
the  town  have  also  been  coated  with  tarred  limestone.  The 
latter  material,  where  laid,  considerably  lessens  the  noise  of 
traffic  on  the  roads  and  largely  prevents  dust,  but  the  Author 
finds  that  it  wears  somewhat  unevenly,  probably  due  to  the 
difficulty  of  keeping  the  traffic  off  same  before  it  has  properly  set. 

The  district  roads  are  metalled  with  2^-in.  broken  Somerset 
limestone,  obtained  from  Frome  and  Shepton  Mallet. 

The  Wilts  county  council  pay  the  whole  cost  of  the  main- 
tenance of  the  main  roads  together  with  annual  sums  of  88/.  for 
salaries  and  establishment  charges,  27/.  for  scavenging,  69/.  for 
watering,  and  in  cases  of  permanent  improvements  the  whole 
cost  in  the  first  instance  is  borne  by  the  district  council  either 
by  loan  or  from  current  expenditure,  and  repaid  by  the  county 
council  in  ten  equal  yearly  instalments  without  interest. 

The  annual  contributions  of  the  county  council  for  road 
maintenance  have  considerably  varied  during  the  past  four  years, 
owing  to  the  fact  that  in  carrying  out  the  drainage  scheme  most 
of  the  main  roads  were  very  much  mutilated,  both  by  laying  the 
sewers  and  the  house  connections.  The  county  authorities 
refused  to  pay  anything  for  maintenance  of  the  roads  thus 
affected,  except  in  cases  where  small  portions  urgently  required 
patching,  the  cost  of  such  work  being  remitted  to  the  district 
council  upon  the  production  of  all  vouchers  showing  the  actual 
payments. 

The  total  cost  paid  by  the  county  council  for  roads  and 
footpath  maintenance  for  the  year  ending  March  31,  1906,  was 
£2676,  and  the  estimated  amount  required  to  be  paid  by  them 
for  the  present  year  is  £2726. 

Footpaths, 

Various  materials  have  been  used  for  paving  the  footpaths 
throughout  the  town,  viz. : — 

c  2 
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Concrete  in  situ,  concrete  paving  slabs,  pennant  stone  paving 
slabs,  and  tar  paving.  In  most  cases  where  concrete  in  situ 
pavements  are  laid  the  curb  is  formed  in  the  pavement  itself,  in 
the  case  of  other  pavements  pennant  stone  kerb  of  various  sizes 
is  used. 

A  considerable  amount  of  new  paving  has  lately  been  laid 
under  the  Author's  supervision  in  many  main  roads  and  other 
footpaths,  most  of  the  work  being  done  by  contract  as  follows : — 

Concrete  in  situ  pavement,  including  kerb  of  the  same 
material,  and  consisting  of  2  in.  of  |-in.  limestone  chippings  and 
cement  gauged  three  to  one  and  topped  with  J-in.  layer  of  J-in. 
Leicestershire  granite  chippings  and  cement  gauged  two  to  one, 
all  laid  on  a  '4-in.  broken  stone  foundation.  Average  cost, 
48.  6d.  per  super,  yard. 

Pennant  stone  flagging  2j^  in.  thick  laid  and  jointed  on  a 
bed  of  fine  engine  ashes  or  sand.  Average  cost,  7s.  6d.  per 
super,  yard  exclusive  of  kerbing,  which  varies  in  price  according 
to  size. 

A  very  large  quantity  of  the  old  pennant  stone  paving,  which 
has  been  taken  up  in  various  streets,  where  new  paving  has  been 
laid,  has  been  found  to  be  of  sufl&cient  thickness  to  stand  re- 
dressing. This  work  has  been  done  at  a  cost  of  2s.  6d,  per 
super,  yard,  and  when  finished  makes  an  excellent  material  for 
new  pavements ;  in  fact  the  Author  finds  it  in  many  respects 
superior  to  new  flags. 

Tar  paving  is  mostly  manufactured  and  laid  by  the  council's 
own  workmen.  The  stone  used  is  Somerset  limestone  j-in.  to 
1-in.  gauge  for  the  bottom  layer,  and  J-in.  gauge,  carefully 
screened,  for  the  top  layer.  The  stone  is  heated  in  a  kiln  until 
all  moisture  is  evaporated,  and  then  thoroughly  mixed  with 
boiling  tar  with  a  small  admixture  of  pitch.  Tie  cost  when 
laid  averages  28.  6d.  per  super,  yard.  This  makes  a  cheap  and 
durable  pavement  for  by-streets  and  district  road  footpaths. 


Private  Street  Works. 

The  Private  Street  Works  Act  of  1892  has  been  adopted  by 
the  council,  and  several  streets  made  up  in  the  following 
manner :— 

Carriageivay.---'12*in,  hard  core  foundation,  well  rolled,  and 
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6  in.  of  hand-broken  limestone  in  two  layers  of  2J-in.  and  2-in. 
gauge  respectively,  well  rolled  and  blinded  in  with  fine  lime- 
stone chippings. 

Footways, — 12  in.  by  4  in.  pennant  stone  kerb  and  2i  in.  of 
tar  paving.  The  channels  are  also  formed  with  tar  paving  8  in. 
thick  and  15  in.  wide.  All  crossings  are  paved  with  i)ennant 
stone  crossing,  laid  on  a  concrete  foundation  and  grouted  in  pitch 
and  tar. 

The  surface  water  gullies  used  are  "Sykes"  patent  street 
gullies. 

The  cost  per  foot  frontage,  excluding  surface  draining, 
averages  10«, 

Public  Lighting. 

The  street  lighting  is  at  present  done  by  320  incandescent 
gas  lamps.  These  lamps  are  the  property  of  the  local  gas 
company  who  do  the  whole  of  the  cleaning,  repairs,  lighting  and 
extinguishing  for  the  sum  of  21.  ITs,  6d.  per  single  burner  lamp 
per  annum. 

An  electric  lighting  order  was  obtained  in  1901,  but  the 
council  did  not  proceed  to  carry  out  the  work  in  view  of  the 
large  expenditure  ahead  of  them  with  their  sewerage  and  sewage 
disposal  scheme.  The  order  has  since  been  taken  over  by  the 
Western  Electric  Distributing  Corporation,  Limited,  and  by  an 
agreement  with  that  company,  the  council  have  been  recouped 
a  portion  of  their  expenses  in  connection  witli  the  order,  viz. : 
350/.,  and  retain  a  right  to  purchase  the  undertaking  in  7, 14, 
21, 28  or  35  years  from  June  30, 1905,  upon  giving  the  company 
12  months'  notice  of  their  intention  so  to  do. 

Water  Supply. 

The  water  supply  is  in  the  hands  of  a  company,  who  obtained 
their  first  Act  of  Parliament  in  1873.  The  supply  is  obtained 
from  a  chalk  formation  and  also  from  the  lower  greensand  at 
Upton  Scudamore,  a  point  seven  miles  south  of  Trowbridge. 
The  water  is  pumped  into  reservoirs  in  the  parish  of  Dilton  and 
thence  flows  by  gravitation  to  Trowbridge. 

Sewerage. 

A  scheme  of  main  drainage  was  carried  out  in  this  town  in 
1872,  the  system  discharging  directly  into  the  river  Biss. 
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A  new  main  drainage  scheme  has  recently  been  carried  out 
by  the  Author,  at  a  cost  of  over  £20,000,  which  includes  in 
addition  to  several  miles  of  new  main  and  subsidiary  sewers 
the  reconstruction  of  a  large  portion  of  the  system  laid  down  in 
1872. 

The  works  were  divided  into  three  sections  and  let  in  three 
separate  contracts  as  follows : — 

Section  No.  1. — ^This  section  comprised  the  re-sewering  of  an 
insanitary  area  known  as  the  water  works  district,  and  consisted 
of  taking  up  several  lengths  of  old  brick  sewers  varying  from 
1  to  2  ft.  in  diameter,  and  substituting  9  in.  stoneware  pipe 
sewers,  laid  on  a  bed  of  lias  lime  concrete,  also  several  lengths 
of  new  sewers  connecting  new  building  estates  to  the  existing 
system. 

The  whole  of  the  existing  system  throughout  the  town  was 
ventilated  by  the  erection  of  forty  ventilating  shafts  26  ft.  high 
and  6  in.  internal  diameter. 

Storm-water  overflow  chambers  were  also  constructed  at 
convenient  points  discharging  into  the  river  to  relieve  the  sewers 
in  flood  time.  The  overflow  weirs  in  these  chambers  are  fixed 
so  as  to  come  into  operation  when  the  flow  of  sewage  exceeds  six 
times  the  normal  dry-weather  flow.  In  addition  200  "Sykes" 
patent  street  gullies  were  fixed  throughout  the  town  replacing 
old  stone  untrapped  sinks,  this  being  a  very  urgently  needed 
improvement  owing  to  the  sewerage  system  being  combined. 

The  work  of  re-sewering  the  water  works  district  was  some- 
what of  an  unpleasant  character,  the  old  sewers,  most  of  which 
had  little  or  no  fall  whatever,  were  found  to  be  nearly  full  of 
black  sludge  (the  accumulation  of  many  years)  and  considerable 
difficulty  was  experienced  in  removing  same,  the  sewers  being 
laid  in  narrow  back  ways  between  continuous  rows  of  small 
cottages.  The  house  connections  were  also  a  pitiable  sight,  the 
usual  method  being  found  to  consist  of  two  separate  lengths  of 
pipes  to  each  small  cottage,  never  less  than  12  in.  diameter,  and 
often  18  in.  in  diameter,  connecting  one  yard  gully  and  one  w.c. 
to  the  sewer,  the  connection  at  the  sewer  being  made  by  knock- 
ing a  few  bricks  in  or  out  of  the  sewer  (on  the  top  of  tie  barrel 
for  preference)  and  finished  off  with  a  substantial  amount  of  clay 
puddle.  This  state  of  aflairs  rendered  it  a  difficult  and  somewhat 
costly  matter  to  temporarily  connect  these  properties  up  to  the 
junctions  on  the  new  sewers,  the  property  owners  being  in  the 
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meantime  (in  some  cases  perhaps  more  forcibly  than  politely) 
required  to  redrain  their  premises  in  a  proper  manner. 

Section  No.  2. — This  section  consisted  of  the  reconstruction 
of  the  main  intercepting  sewer,  which  is  laid  in  the  valley  of  the 
river  Biss  through  the  town  and  conveys  about  three-fourths  of 
the  town  sewage  to  the  outfall.  This  sewer  was  constructed 
in  1872  and  consisted  of  about  2000  yds.  of  egg-shaped  and 
brick  barrel  sewer  varjdng  in  size  from  4  ft.  by  2  ft.  6  in.,  to 
4  ft.  6  in.  circular,  emptying  directly  into  the  river  at  a  point 
about  40  yds.  south-west  of  the  new  outfall  works.  It  was  con- 
structed with  soft  brickwork  jointed  in  lime  mortar,  and  had 
become  in  a  very  dilapidated  condition,  chiefly  owing  to  the 
jointing  material  having  perished,  and  ths  brickwork  in  many 
places  decaying  and  crumbling  away.  This  state  of  affairs  natur- 
ally caused  a  tremendous  amount  of  surface  water  to  leak  into 
the  sewer  throughout  its  whole  length,  and  it  became  absolutely 
necessary  to  entirely  reconstruct  the  sewer. 

It  was  first  proposed  to  lay  a  new  pipe  sewer  with  double 
seal  joints  half  encased  in  concrete  in  and  through  the  old  sewer, 
which  scheme  was  submitted  to  the  Local  Government  Board 
and  disapproved  as  being  impracticable;  that  body,  however, 
eventually  approved  a  scheme  for  laying  a  portion  of  the  new 
sewer  in  an  entirely  new  line,  and  a  portion  in  the  line  of  the 
existing  old  sewer  providing  the  same  was  cut  through,  destroyed, 
and  properly  fiUed  in.  The  contract  for  the  work  was  let  in 
August  1903,  viz. :  laying  a  21  in.,  18  in.,  15  in.,  and  12  in. 
stoneware  and  cast-iron  pipe  sewer  about  2000  yds.  in  length. 
In  laying  the  outfall  or  lower  length  of  this  sewer  a  very  large 
amount  of  rock  and  water  was  met  with,  considerably  increasing 
the  expense  of  the  work,  and  the  council  upon  the  advice  of  the 
Author  decided  to  lay  the  remaining  portion  (1200  yards)  through 
the  old  existing  sewer,  in  the  following  manner :  the  pipes  were 
entirely  surrounded  with  cement  concrete  gauged  8  to  1  which 
was  faced  to  a  smooth  surface  on  the  top,  and  the  old  sewer  pre- 
served intact  as  far  as  possible  in  order  that  it  could  be  utilised 
as  a  storm-water  outfall,  should  it  be  necessary  at  any  time  to 
adopt  a  separate  system  in  the  town.  Where  a  manhole  was 
built  on  this  length,  a  by-pass  was  constructed  consisting  of 
15-in.  pipes  and  beds  surrounded  in  concrete  on  either  side  of 
the  manhole  in  each  case. 

SecHon  No,  3. — ^Tbis  section  comprised  the  largest  portion  of 
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the  "  Northern  Sewerage  system,"  and  the  construction  of  142 
majiholes  upon  the  existmg  town  system. 

The  *'  Northern  Sewerage  '*  included  the  laying  of  4J  miles 
of  new  9-in.  and  12-in.  sewers,  together  with  72  manholes,  10 
flushing  chambers,  and  14  ventilating  shafts,  in  the  unsewered 
and  added  portions  of  the  district :  most  of  this  work  was  of  a 
straightforward  character,  the  excavation  being  chiefly  in  Oxford 
Clay  and  a  considerable  amount  of  rock.  The  system  is  con- 
nected to  the  outfall  works  by  a  12-in.  outfall  seweif,  partly  laid 
in  tunnel  and  entirely  surrounded  with  9  in.  of  cement  concrete 
gauged  8  to  1.  The  lower  portion,  which  is  laid  through  water- 
logged ground  is  constructed  with  double  seal  pipes  and  in  bad 
places  surrounded  with  concrete. 

The  construction  of  the  manholes  upon  the  existing  system 
throughout  the  town,  was  insisted  upon  by  the  Local  Govern* 
ment  Board,  who  required  that  a  chamber  should  be  built 
wherever  a  change  of  direction,  or  a  junction,  occurred  upon  the 
system.  This  has  been  an  excellent  improvement,  as  we  are  now 
able  to  properly  flush  and  inspect  the  sewers  periodically.  The 
cost  of  building  these  manholes  in  many  cases  exceeded  the 
estimate,  as  it  was  often  found,  when  the  ground  was  opened, 
considerable  repairs  were  required  to  various  lengths  of  sewers 
as  well  as  building  the  manholes,  it  also  led  in  many  instances 
to  the  invaluable  discovery  of  leakages  of  subsoil  water  into  the 
sewers. 

The  costs  of  the  different  sections  were  as  follows  : — 

Section  No.  1,  £3427  2s.  5d.  Section  No.  2,  £4311  lis.  lOd. 
Section  No.  3,  £12,500  2s.  3d.    Total  cost,  £20,238  16s.  6d. 

The  whole  of  the  work  has  been  entirely  carried  out  under 
the  Author's  supervision  with  the  aid  of  two  clerks  of  works. 
It  must  also  be  mentioned  that  Mr.  W.  H.  Allen,  Assistant 
Town  Surveyor,  rendered  valuable  assistance  both  in  the  prepara- 
tion and  carrying  out  of  the  scheme. 

The  work  was  commenced  in  January  1903,  and  completed 
(with  the  exception  of  coupling  up  to  the  outfall  works)  at 
Christmas  1905.  The  Author,  upon  the  council's  instructions, 
then  took  over  the  duties  of  Kesident  Engineer  for  the  com- 
pletion of  the  sewage  outfall  works,  a  full  description  of  which 
is  given  in  the  paper  submitted  by  Mr.  W.  H.  Stanley. 
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A  DESCRIPTION  OF  THE  SEWAGE  DISPOSAL 
WORKS,  TROWBRIDGE,  WILTS. 

By  W.  H.  STANLEY,  A.M.Inst.C.E. 

The  Urban  District  of  Trowbridge  comprises  an  $irea  of  2126 
acres  with  a  population  in  1901  of  11,526.  The  town  is  situated 
on  a  small  stream  known  as  the  Biss,  which  discharges  into  the 
river  Avon  one  mile  below  the  Town  Bridge.  The  subsoil  is 
Oxford  clay. 

The  water  supply  is  in  the  hands  of  a  company,  the  daily 
consumption  averaging  19*5  gallons  per  head. 

Manufactures. 

The  woollen  industry,  including  wool  scouring  and  dyeing, 
is  the  staple  trade  of  the  town,  its  West  of  England  cloth  having 
for  two  or  three  centuries  enjoyed  a  world-wide  reputation. 
There  are  also  large  breweries  and  several  bacon-curing  establish- 
ments, where  large  numbers  of  pigs  are  slaughtered.  At  present 
a  considerable  amount  of  trade  effluent  discharges  into  the  sewers, 
but  the  bulk  of  that  from  the  woollen  mills  goes  into  the  river. 
There  is  no  separate  system  of  drainage,  and  this  fact,  together 
with  the  trade  effluents  that  will  have  to  be  dealt  with,  neces- 
sitates much  larger  disposal  works  than  the  mere  size  of  the 
town  would  at  first  indicate. 

The  town  was  sewered  in  1875,  the  main  outfall  sewer  dis- 
charging into  the  Biss  half  a  mile  below  the  railway  station, 
but  the  construction  of  the  disposal  works  then  proposed  was 
left  in  abeyance.  Pressure  from  various  quarters,  together  with 
an  injunction  obtained  by  a  neighbouring  landowner,  made  the 
question  of  the'  pollution  of  the  stream  a  pressing  matter,  and 
in  1900  the  Author  was  instructed  by  the  urban  council  to 
prepare  a  scheme  for  dealing  with  the  sewage.  There  being  no 
suitable  land  for  irrigation  he  recommended  that  the  works 
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should  be  on  bacterial  lines,  and  Mr.  Dibdin  was  called  in  by 
the  council  to  advise  and  report,  especially  as  to  the  probable 
action  of  the  chemicals  used  in  the  woollen  trade,  on  the  pro- 
posed process  of  purification.  His  report  was  favourable. 
Meanwhile  the  Author  made  investigations  as  to  the  quantities 
of  trade  effluents  then  discharging  into  the  public  sewers  and 
stream,  and  the  following  are  extracts  from  his  report  thereon 
laid  before  the  council  in  1901. 

CiiOTH  Manufactories  and  Dye  Works. 

As  the  staple  trade  of  the  town,  the  cloth  factories  and  dye 
works  naturally  account  for  by  far  the  largest  bulk  of  the  liquid 
trade  refuse  aflFecting  the  river,  and  it  will  be  seen  by  the  figures 
hereinafter  given  what  an  enormous  amount  it  is.  Practically 
speaking,  the  whole  of  this  water  is  pumped  from  the  river,  and 
with  three  exceptions  is  after  use  returned  thereto,  and  used 
over  and  over  again  by  the  various  mills  lower  down  the  stream. 

The  water  thus  pumped  up  and  returned  to  the  river  is  used 
for  the  following  purposes : — (1)  Wool  scouring ;  (2)  Wool  rins- 
ing ;  (3)  Piece  washing ;  (4)  Dyeing. 

1.  Wool  Scouring. — The  water  for  this  process  is,  with  three 
exceptions,  where  the  wool  is  washed  in  the  stream,  used  through 
machines.  The  wool  after  being  scoured  with  hot  water,  soap 
and  soda,  is  rinsed  by  a  continuous  flow  of  cold  water.  The 
first  treatment  results  in  a  very  foul  effluent  heavily  charged 
with  grease  and  alkali ;  as  the  process  proceeds  the  water  natu- 
rally becomes  less  polluted,  but  still  contains  a  considerable 
amount  of  grease,  etc. 

2.  Wool  Binsing, — ^The  effluent  resulting  fix>m  this  process 
is  of  a  better  character  than  the  foregoing. 

3.  Piece  Washing, — The  machines  used  for  this  purpose 
take  a  l8u:ge  quantity  of  water,  which  is  heavily  fouled,  espe- 
cially at  the  beginning  of  the  process,  with  grease,  ete.  In 
several  of  the  factories  the  first  washings  are  conveyed  to  the 
Innox  Oil  Mill,  where  the  grease  is  abstracted  and  utilised  as 
an  article  of  commerce. 

4.  Dyeing. — ^The  effluents  discharged  from  the  dye  vessels, 
the  Author  need  hardly  say,  are  much  discoloured,  and  contain 
chemical  matter  in  various  degrees  of  solution. 
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Other  Trades. 

Iniiox  Oil  Mill — Here  a  portion  of  the  scouring  water  from 
the  wool-scouring  and  piece-washing  machines  in  several  fac- 
tories is  treated,  the  effluent,  impregnated  with  sulphuric  acid, 
heing  discharged  into  the  river. 

Breweries. — The  water  used  here  is  mostly  obtained  from 
the  water  company  by  meter,  and  thus  can  be  more  readily 
gauged.  Besides  its  conversion  into  beer,  it  is  used  for  cooling, 
malt  steeping,  and  cask-washing  purposes.  The  whole  of  the 
liquid  waste  from  the  two  breweries  discharges  into  the  main 
sewers ;  in  the  other  a  portion  goes  'into  the  main  sewer,  and 
the  remainder  is  discharged  through  an  old  drain  into  the  river. 

MaiUngs, — ^At  present,  the  liquid  waste  from  one  malthouse 
appears  to  discharge  into  the  main  sewer,  and  that  from  the 
other  into  the  river. 

Gas  Works. — ^There  is  occasionally  a  small  discharge  from 
these  works  into  the  river,  amounting  to  about  2000  gallons 
a  day,  consisting  of  water  polluted  with  carbonates  and  traces 
of  ammonia. 

Slauffkter  Houses. — ^The  whole  of  the  drainage  from  these 
premises  already  discharges  into  the  main  sewers. 

Liquid  Trade  Be/use, — The  following  figures  are  the  esti- 
mated quantities  of  liquid  trade  refuse  discharged  from  the 
cloth  factories  and  dye  works  per  diem,  assuming  that  all  the 
mills,  including  the  one  now  closed,  are  working  to  the  full 
extent  of  their  present  machinery,  and  that  the  wool  scouring, 
where  at  present  carried  on  in  the  river,  is  done  in  machines. 

Gallons. 

Woolsoouring 140,000 

WoolrinsiDg 756,000 

Piece  washiDg 274,000 

Dyeing  •        • 62,000 

Total    •        •     1,232,000 

Of  this  quantity  the  estimated  amount  discharged  into  the  new 
sewers  is  137,805  gallons  per  day,  leaving  a  net  total  of 
1,094,195  gallons  discharged  into  the  river. 

Iimax  OH  Works. — ^The  estimated  amount  of  liquid  waste  is 
40,000  gallons  per  day. 

Breweries  and  MaUings. — The  amount  of  liquid  waste  refuse 
at  present  reaching  the  river  is  estimated  to  be  9000  gallons  per 
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day.    This  is  exclusive  of  water  used  for  cooling  purposes,  which 
will  continue  to  discharge  into  the  river. 

Ga8  Works. — Occasionally  an  estimated  quantity  of  2000 
gallons  per  day  reaches  the  river. 

Liquid  Tbade  Befuse  at  pkesent  Discharged  into  the 

ElVEB. 
Summart/. 

Gallons  per  D»y. 
From  doth  factory  and  dye  works     ....     1,094,195 

Innox  oil  works 40,000 

Breweries  and  maltings 9,000 

Total     ,         .     1,143,195 

Gas  works  (only  oooasionally)  .        •        .        .         .  2,000 

Estimated  quantity  of  liquid  trade  refuse,  included  in 
•  the  above  total  of  1,143,195  gallons  per  day,  which 

reaches  the  river  through  old  drains    •        •        .        240,650 
Estimated  quantity  of  clear  water  discharged  into  the 

new  sewers  that  should  bo  returned  to  river         •         80,000 

Eecommendatwns. — As  a  preliminary  to  the  taking  in  of 
additional  liquid  trade  refuse  into  the  sewers,  the  Author  recom- 
mended :  (1)  That  the  council  adopt  some  such  rules  as  are 
in  operation  at  Leeds ;  (2)  That  the  liquid  trade  refuse  from  the 
breweries,  maltings,  and  Innox  oil  works  be  taken  into  the 
sewers ;  (3)  That  all  waste  dye  water  be  taken  into  the  sewers, 
if  so  required  by  the  manufacturers. 

Capacity  of  Works. 

The  works  are  designed-  to  provide  for  the  treatment  of 
240,000  gallons  of  sewage  per  day,  multiplied  by  three,  equ^  to 
720,000  gallons,  and,  in  addition,  280,000  gallgns  of  trade 
effluent,  making  a  total  of  1,000,000  gallons  to  be  treated  es 
sewage,  and  the'  storm  water  bed  has  a  capacity  for  dealing  with 
720,000  gallons  of  storm  water. 

The  whole  of  the  above  has  to  be  pumped.  280,000  gallons 
per  day  for  trade  effluent  is  an  assumed  quantity,  and  con- 
sidering a  larger  amount  may  have  to  be  dealt  with,  the  Author 
kept  the  sedimentation  tank  higher  above  the  contact  beds  theui 
usual,  to  allow  of  converting  one  or  more  into  sprinkling  filters 
should  it  be  found  necessary  hereafter. 
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Description  op  Works. 

Pumping  StaMan, — ^This  stands  on  2  acres  of  land  close  to 
the  river  Biss,  approached  from  the  Bradford  Eoad  by  a  new 
road  carried  over  the  river  by  three  small  bridges  constructed 
of  steel  trough  decking,  the  spans  being  12  ft.,  16  fb.,  and  18  ft. 

The  21-inch  outfall  sewer  discharges  into  a  screening  chamber, 
provided  vrith  a  J-inch  screen  having  a  revolving  rake  working 
in  same. 

There  are  two  detritus  tanks,  from  which  the  sewage  is 
pumped,  each  54  ft  by  14  ft.  6  in.,  having  a  joint  capacity  of 
100,000  gallons.  Over  these  tanks  are  the  engine  room,  40  ft. 
by  33  ft.,  and  gas  producer  house,  33  ft.  by  15  ft.  The  tanks 
are  constructed  of  cement  covered  by  21  in.  brick  arches,  carry- 
ing the  floor  of  engine  house,  with  two  sumps  for  cleaning  the 
tanks. 

The  concrete  is  composed  of  Portland  cement,  Holt  sand, 
and  crushed  Mendip  limestone  in  the  proportion  of  1:2:3. 
Cattybrook  bricks  are  used  throughout  for  brick  walling  with 
blue  vitrified  brick  copings. 

Machinery. — The  gas  engines  consist  of  three  18J  B.H.P. 
for  sewage,  one  10  B.H.P.  for  storm-water,  and  a  1 J  B.H.P.  for 
working  the  air  compressor. 

The  pumps  are  three  5  in.  and  one  6  in.  centrifugal.  One 
of  the  sewage  pumps  is  a  stand-by  for  storm- water. 

The  producer  gas  plant,  suction  type,  is  in  duplicate  with  a 
total  capacity  of  60  B.H.P. 

A  3-in.  main  is  also  laid  on  from  the  town  gas  supply  for 
lighting  and  as  a  general  stand-by. 

The  contract  requires  each  ISJ  B.H.P.  engine  to  raise  30,000 
gallons  per  hour  through  a  12-in.  rising  main,  312  yards  in 
length  with  a  lift  of  48  ft,  and  the  10  B.H.P.  40,000  gallons 
per  hour  through  a  rising  main  12  yards  in  length  with  a  lift 
of22fl. 

Storm-wcUer  Bed. — This  adjoins  the  engine  house,  having  an 
area  of  1375  super,  yards,  constructed  of  concrete  with  a  clay 
puddle  bottom  12  in.  in  thickness,  depth  4  ft.,  filled  in  with 
coarse  local  clinker. 

Upper  Site  (13  acres) :  Bmng  Main  and  Sediment  Tank, — 
A  12-in.  rising  main  is  carried  under  the  river  to  the  upper  site, 
where  it  discharges  into  a  carrier  connected  with  an  open  tank 
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built  in  three  compartments,  each  90  ft.  by  30  ft.  by  10  ft.  in 
depth,  with  a  total  capacity  of  500,000  gallons,  or  24  hours'  dry- 
weather  flow ;  the  sewage,  after  travelling  the  whole  length  of 
the  three  compartments,  in  all  270  ft.,  flows  into  the  main 
carrier  to  the  primary  beds. 

The  tank  is  built  of  concrete  with  blue  brick  copings,  the 
inlets  and  outlets  being  submerged.  Provision  is  made  by  means 
of  floating  arms  to  empty  either  section  through  a  drain  back  to 
the  pump  wells,  the  sludge  to  be  brushed  through  outlet  valves 
and  open  channels  to  a  sludge  pit  which  is  also  drained  back  to 
the  pumping  station. 

Main  Carrier. — This  is  carried  along  the  upper  part  of  site, 
being  950  ft  in  length,  constructed  of  concrete  coped  with  vitri- 
fied brick,  excepting  the  central  portion,  which  ia  built  as  an 
aqueduct  in  brickwork,  82  ft.  in  length  and  16  ft.  from  the 
gix)und  line  in  the  centre. 

Contact  Beds.  Primary.  Secondary. 

Ko.  of  beds      ..       ..  8         8 

Size         80  ft.  by  70  ft.       ..  78  ft.  by  75  ft 

Depth 3  ft SfLSio. 

Area  of  each  bed      ..  622  sq.  yds.  ..       ..  650  sq.  yds. 

Total  area        ..       ..  4976  sq.  yds.         ••  5400  sq.  yds. 

The  beds  are  constructed  of  cement  concrete  1  to  5,  walls  18  in. 
in  thickness  coped  with  cement.  Bottoms  in  6  in.  of  cement 
with  a  fall  of  12  in.  from  inlet  to  outlet  rendered  in  the 
primary  beds. 

The  secondary  beds  are  underdrained  by  6  in.  and  4  in. 
land  tiles. 

Filling  to  Beds, — The  contract  provides  for  all  beds  being 
filled  with  clinker,  the  total  quantity  being  12,000  cubic  yards, 
price  68.  6d.  per  yard,  but  the  difficulty  of  obtaining  this  large 
quantity  of  hard  clinker  and  the  tendency  shown  by  clinker  to 
break  down  decided  the  council  to  abandon  it  for  the  primary 
beds  and  to  seek  other  materials.  The  alternative  materials  that 
could  be  obtained  locally  were  ironworks  slag  from  Westbnry, 
and  limestone  from  Frome.  At  this  time  in  the  neighbouring 
town  of  Devizes  the  town  council  under  Mr,  Dibdin's  super- 
vision,  were  carrying  out  experiments  with  waste  slate.  The 
committee  visited  these  works,  and  were  much  impressed  with 
what  they  saw  and  the  results  obtained  there.    The  Author  was 
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also  carrying  out  a  series  of  experiments  on  a  small  scale,  using 
slate,  limestone,  broken  brick,  slag  and  clinker,  and  the  consulting 
chemist,  Mr.  C.  J.  Waterfall,  F.O.S.,  F.I.C.,  of  Kristol,  reported 
very  favourably  on  slat^  and  limestone,  the  former  giving  better 
and  the  latter  nearly  as  good  results  as  clinker.  It  was  conse- 
quently decided  to  fill  four  of  the  primary  beds  with  Tythering- 
ton  limestone  as  being  in  the  Author's  opinion  harder  than  the 
Frome  stone,  and  four  with  slate  laid  under  Mr.  Dibdin's 
directions  as  follows : — Single  rows  of  blue  vitrified  bricks  are 
laid  flat  on  the  floor  in  the  direction  of  the  fall,  varying  from 
2  ft.  to  2  ft.  9  in.  .apart ;  on  this  the  thickest  slates,  about  |  in. 
in  thickness,  were  laid,  above  the  slates  are  carried  up  in  layers 
2  in.  apart  with  slate  cubes  for  support,  10  ft.  apart  in  every 
direction,  the  slates  are  built  round  a  10  in.  wooden  cylinder 
having  holes' for  flushing  out  the  bed  when  required. 

Slate  beds  having  a  water  capacity  of  50  per  cent,  greater 
than  limestone  or  clinker,  the  Local  Government  Board  were 
asked  to  sanction  the  primary  beds  being  reduced  from  8  to  6, 
but  declined,  on  the  ground  that  slate  for  filling  was  a  new 
material  of  which  they  had  had  no  experience,  the  result  being 
that  there  are  two  spare  primary  beds. 

The  secondary  beds  are  filled  with  broken  clinker  screened 
to  pass  a  1  in.  and  rejected  by  an  i  in.  mesh.  The  final  effluent 
is  collected  in  carriers  for  distribution  over  about  6  acres  of  land 
or  conveyance  direct  to  the  river. 

Cost  of  Works. 
The  contract  for  the  work  was  as  follows : — 

£     «.  d. 

Incidentals  including  provision  for  railway  siding    . .  225    0  0 

Contact  beds     9785    4  1 

Sedimentation  tank..      2152    7  7 

Blndge  pit  and  carriers  to  same 191    4  8 

Btormwater  bed        931    5  5 

194  jards  21  in.  ontfaU  sewer  and  manholes      ..     ..  485  12  5 

Effluent  drains,  collectors  and  outfalls        818  13  11 

12  in.  CI.  rising  main  with  manholes  and  hatcli  boxes  48.6    4  G 

Boads,  bridges,  culverts,  gates  and  fences 1900  11  9 

Tanks,  pumping  station  and  chambers        8762    6  3 

Provifllbnal  sum  for  machinery     1500    0  0 

Contingencies 1000    0  0 

Total     ..       £22,733  10    7 
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The  contractor  for  the  general  works  was  Mr.  J.  Eiley,  of 
Cheltenham,  and  for  the  gas  plant,  engines  and  pumps,  the 
National  Gras  Engine  Co.,  Ashton-under-Lyne. 

Mr.  C.  S.  Cole,  A.M.  Inst.  Mech.E.,  the  son  of  your  genial 
secretary,  carried  out  the  duties  of  resident  engineer. 


DISCUSSION. 

Mr.  W.  J.  BiBDiK  explained  in  detail  the  development  of 
the  theory  of  the  use  of  slate  as  a  filling  for  bacteria  beds.  To 
avoid  unnecessary  repetition  the  reader  is  referred  to  volumexxxii., 
p.  339,  where  the  subject  is  fully  dealt  with  and  illustrated. 

As  to  cost  Mr.  Dibdin  said :  The  cost  of  these  slates,  split 
as  you  see,  and  including  the  necessary  number  of  blocks,  put 
on  the  rails,  is  10«.  per  ton.  As  each  ton  of  slates  will  fill  three 
cubic  yards  the  price  at  the  quarry  is  3«.  4d.  per  yard.  To 
that  you  must  add  the  carriage,  cartage,  and  cost  of  laying. 
The  cost  of  these  beds  for  all  charges  is  9«.  3d,  per  cubic  yard, 
that  is,  built  into  the  bed  in  the  way  you  see.  One  cubic  yard 
of  slate  will  take  as  much  sewage  as  two  cubic  yards  of  coke  or 
clinker.  As  a  matter  of  fact  it  starts  with  doing  nearly  four 
times  as  much,  and  reckoning  it  only  does  twice  the  work  it  ia 
equal  to  coke  beds  at  48.  T^d.  per  cubic  yard,  with  the  further 
advantage  that  the  slates  are  indestructible.  They  will  never 
wear  down  by  the  action  of  the  sewage  or  bacteria.  And  we 
find  by  experiment,  after  eighteen  months'  working  at  Devizes, 
that  the  deposit  on  the  surface  of  the  slates  was  in  such  a  loose 
friable  state  that  it  could  be  washed  off  simply  by  a  flush  of 
water.  For  this  purpose  you  will  notice  in  the  beds  certain 
places  which  cover  a  flushing  shaft,  which  is  made  by  simply 
putting  in  a  wooden  template  in  position,  and  building  the 
slates  up  round  it.  Then  that  is  taken  out,  and  there  is  a 
flushing  shaft.  It  may  be,  according  to  the  experience  at* 
Devizes,  eight  or  ten  years  before  these  beds  require  to  be 
cleaned  out.  But  whatever  the  period  may  be,  a  hose  with  a 
bent  nozzle  can  be  put  down  the  shaft  and  the  deposit  washed 
off  and  run  on  to  a  special  ash  or  clinker  bed,  on  which  it  can 
be  dried  without  any  nuisance  or  trouble  whatever.  Of  course 
there  is  a  certain  amount  of  labour,  but  it  is  of  such  a  minimum 
character  that  it  becomes  a  very  small  matter  indeed. 
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In  reply  to  questions  Mr.  Dibdin  said :  The  3^.  Ad.  is  the 
cost  at  the  quarry,  that  includes  the  cost  of  splitting  the  slates, 
which  may  be  done  at  the  quarries,  or  at  the  beds.  The  experi- 
mental slate  bed  at  Devizes  ran  for  eighteen  months,  doing  four 
times  as  much  work  as  the  large  beds,  and  then  had  a  working 
capacity  of  50  per  cent.  So  I  think  we  may  reasonably  con- 
sider that  the  beds  will  run  for  eight  or  ten  years.  Here,  at 
Trowbridge,  the  sewage  will  go  into  the  depositing  tank  before 
it  runs  on  to  the  slate  beds.  At  Devizes  the  sewage  is  turned 
on  to  the  slate  bed  without  any  screening  or  tank  at  all.  A 
new  clinker  bed  will  hold  50  per,  cent,  of  its  capacity,  but  by 
the  accumulations  the  capacity  is  reduced  to  33  per  cent,  as  the 
ordinary  working  capacity,  and,  if  you  do  not  precipitate  your 
sewage  first,  to  25  per  cent.  In  these  slate  beds  the  water 
capacity  will  be  at  first  87  per  cent.,  and  after  eighteen  months 
working  at  Devizes,  where  we  treat  the  crude  sewage  on  the 
beds,  we  had  50  per  cent,  of  working  capacity.  Then  we 
flushed  out  the  beds  to  see  how  they  would  behave.  We  found 
a  bucket  of  water  washed  the  deposit  off  the  slates. 
1  Mr.  E.  Bead  :  I  beg  to  propose  a  vote  of  thanks  to  the 

L  authors  of  the  papers,  and  to  Mr.  Dibdin  for  his  able  description 

'  of  the  slate  beds,     I  congratulate  Mr.  Lailey  on  the  very 

admirable  work  he  has  done  in  Trowbridge.  The  work  of 
relaying  a  system  of  sewers  is,  in  many  respects,  more  difficult 
than  the  laying  of  new  sewers.  It  is  always  a  great  difficulty 
to  get  ratepayers  to  see  that  it  is  their  duty  to  connect  their 
dndns  to  the  public  sewers.  It  took  me  something  like  three 
years  to  get  3000  houses  connected  with  the  new  sewers  in 
'  Gloucester.    The  work  here  appears  to  have  been  very  well 

done.    The  new  departure  in  the  construction  of  bacteria  beds 
j  by  slate  filling  is  of  particular  interest  to  the  members,  and  I 

hope  it  will  prove  a  success. 

Mr.  J.  Lemon  :  I  have  very  much  pleasure  in  seconding  the 
vote  of  thanks.  It  is  certainly  surprising  to  me  to  find  that 
sewers  laid  so  recently  as  1872  were  brick  sewers  four  feet  in 
diameter.  Mr.  Dibdin  has  shown  us  the  way  out  of  the  sludge 
difficulty,  and  I  wish  him  every  success. 

Mr.  A.  Gladwell:  I  should  like  to  know  how  many 
diseases  are  treated  at  the  isolation  hospital.  The  figureis  which 
are  given  would  be  very  much  modified  if  the  detailed  cost 
comprehended  the  treatment  of  other  diseases  beside  that  of 
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scarlet  fever,  whicli  is  generally  the  prevalent  disease.  The 
sewage  to  be  dealt  with  is  of  a  very  difficult  and  complex 
character.  It  will  be  not  only  of  local  interest,  but  almost  of 
national  interest  to  watch  the  progress  of  these  works,  seeing 
there  is  such  an  important  departure  in  sewage  treatment  as 
Mr.  Dibdin's  slate  beds.  I  trust  that  it  may  be  possible  some 
day  to  have  an  amplification  of  these  papers,  showing  the 
results  of  some  years'  experience  of  treating  the  sewage  on  the 
lines  we  have  seen  to«day. 

Mr.  A.  P.  L  CoTTEBELL:  It  appears  that  a  great  deal  of 
trade  waste  of  different  kinds  will  be  treated,  and  one  ia  anxious 
to  see  what  effect  that  will  have  upon  the  general  purification. 
It  also  looks  as  if  gas  liquor  wiU  be  taken  into  the  sewers.  In 
going  over  the  big  septic  tanks  this  morning  I  did  not  see  any 
provision  made  for  clearing  away  the  sludge.  Were  they 
designed  in  days  when  they  thought  there  would  be  no  sludge  ? 
Because  there  will  be  need  to  take  away  the  sludge  which  will 
be  collected  in  the  bottom  of  the  tanks.  Mr.  Dibdin  has  intro- 
duced  a  new  departure  which  many  of  us  will  be  glad  to  adopt, 
or  get  his  advice  in  adopting,  so  as  to  secure  the  better  efficiency 
of  our  filter  beds.  I  was  not  able  to  follow  Mr.  Dibdin's 
description  of  the  cleansing  of  the  beds.  I  understood  him  to 
say  they  put  in  a  hose  pipe  with  a  bent  nozzle,  and  washed 
away  the  deposit  on  the  slates.  The  tendency  would  be  for  the 
solids  then  to  collect  in  large  masses.  What  arrangement  is 
made  for  clearing  the  accumulated  sludge  away  and  getting  it 
on  the  land  ? 

Mr.  LaiIiSY  :  I  desire  to  thank  you  very  much  for  the  kind 
words  spoken  about  me.  With  regard  to  the  question  raised  by 
Mr.  Lemon  as  to  the  size  of  the  main  intercepting  sewer  laid  in 
1872,  it  has  always  been  a  puzzle  to  me  and  to  my  predecessor, 
Mr.  Stanley,  as  to  why  this  sewer  was  constructed  of  such  large 
proportions ;  it  may  have  been  meant  for  a  tank  sewer,  so  that 
when  the  river  was  in  flood  the  sewage  and  flood  water  would 
not  back  up  into  the  subsidiary  sewers  and  house  drains. 

In  reply  to  Mr.  Gladwell :  the  Infectiouii  Diseases  Hospital 
is  a  joint  one,  and  takes  in  cases  of  scarlet  fever,  typhoid, 
diphtheria,  and  erysipelas.  I  believe  the  joint  authority  are 
making  arrangements  for  erecting  a  pavilion  for  dealing  with 
small-pox. 

Mr.  W.  H,  Stanley:   I  am  very  pleased  to  meet  the 
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members  of  the  Association,  and  thank  you  very  much  for 
the  way  you  have  received  my  paper.  As  regards  the  sludge, 
it  is  proposed  to  deal  with  the  detritus  at  the  pumping 
station  by  lifting  it  from  the  grit  chamber  by  bucket  pumps 
worked  off  the  gas  engines,  the  sludge  will  be  pumped  with 
the  sewage  to  the  large  sedimentation  tanks  on  the  upper 
site  from  which  it  can  be  swept  through  open  channels  to  a 
aludge  lagot)n,  and  when  in  a  fit  condition  to  handle,  taken 
out  mixed  with  ashes  and  dug  in  surplus  land  there.  The 
main  outfall  sewers  have  been  relaid  and  deep  gullies  placed  in 
the  roads,  and  under  supervision  the  large  quantities  of  grit  and 
ashes  that  formerly  found  their  way  into  the  sewers  will,  I 
anticipate,  be  considerably  reduced*  In  washing  out  the  slate 
beds,  arrangements  have  been  made  to  take  the  scourings 
round  the  secondary  beds,  and  to  discharge  over  the  irrigation 
area.  At  present  we  are  not  taking  any  liquor  from  the  gas- 
works ;  the  amount,  however,  is  very  small  compared  with  the 
sewage. 

Mr.  W.  J.  DiBDIN:  I  thank  you  very  sincerely  for  the 
manner  in  which  you  have  received  this  vote  of  thanks.  As 
to  the  gas  liquor,  that  is  an  important  point.  I  have  had  to 
examine  the  effect  of  gas  liquor  upon  sewage  in  regard  to  its 
action  upon  the  bacterial  processes  going  on  in  modem  sewage 
works  very  frequently,  and  in  connection  with  a  large  number 
of  places,  and  I  have  found  this :  if  the  volume  of  gas  liquor 
does  not  exceed  2  to  3  per  cent.,  then  it  is  absolutely  without 
any  effect  upon  the  bacterial  activity  in  ordinary  bacteria  beds. 
If  it  is  increased  to  5  per  cent,  of  the  total  volume,  then  the 
quantity  is,  under  some  conditions,  sufficient  to  make  you  care- 
ful. It  may  have  a  retaixling  effect  in  this  sense,  that  although 
the  daily  flow  may  be  only  5  per  cent,  of  tlie  total  volume  of 
the  sewage,  they  may  not  control  the  rate  of  discharge  so  that 
it  does  not  at  any  time  exceed  5  per  cent.,  and  you  may  have 
at  times  8  or  10  per  cent.  If  that  is  the  case,  you  must  have 
a  sterilising  process,  and  that  is  objectionable.  The  rate  of 
discharge  from  the  gasworks  into  the  main  sewer  should  not 
exceed  5  per  cent,  and  if  you  can  keep  them  to  that  limit  then 
no  harm  will  be  done,  but  don't  let  them  get  beyond  that. 
The  other  point  is  as  to  the  cleansing  of  these  slate  beds. 
After  eighteen  months'  work  at  Devizes,  I  was  anxious  to 
^ow  whether  this  was  going  to  be  a  success  or  not.    So  we 
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cleared  out  the  bed  and  exposed  the  slates,  and  then  it  proved 
to  be  such  a  loose,  friable  material  that  it  flashed  ofif  the  slates, 
and  left  them  perfectly  clear.  It  was  obvious  that  a  simple 
flushing  would  clear  it  off.  Then  comes  the  question,  after 
you  have  washed  it  off  the  slates,  what  are  you  going  to  do 
with  the  residue  ?  What  residue  is  washed  off  the  slates  is  put 
on  the  porous  ash-bed,  and  it  will  drain  and  dry  without 
nuisance  and  without  trouble  and  expense.  That  is  the  experi- 
ence of  the  work  at  Devizes,  and  that  is  the  best  answer. 
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DESCRIPTION  OF  THE  SEWAGE   DISPOSAL 
WORKS  AT  DEVIZES. 

By  W.  J.  DiBDiN,  F.I.C.,  F.O.S. 

The  payment  of  interest  on  capital,  repayment  of  loan  and 
working  expenses  of  these  beds  to-day  are  no  greater  than  were 
the  previous  working  expenses,  so  that  the  installation  before 
you  has  cost  Devizes  practically  nothing  at  all.  With  reference 
to  the  question  of  flushing  the  slates,  I  have  gone  into  this  with 
the  surveyor,  Mr.  Billingham,  and  he  concurs  in  the  view  that 
it  would  not  take  a  day  to  cleanse  one  bed.  At  this  rate  eight 
days  in  some  eight  or  ten  years  will  be  all  the  work  required  to 
keep  them  in  working  order,  but  precise  data  cannot  be  obtained 
other  than  that  I  have  already  given  in  connection  with  the 
experimental  plant,  until  time  permits.  The  deposit  which 
drains  away  from  the  beds  at  the  end  of  each  dischturge  used  to 
be  sent  on  to  the  fine  beds  from  whence  it  was  removed,  and 
you  will  be  able  to  see  how  it  dries  up  and  weathers  without 
expense  or  nuisance.  At  present  this  matter  is  diverted  on  to 
a  special  drainage  area  on  the  withy  bed.  The  whole  of  the 
sludge  produced  finom  this  strong  sewage  during  the  past  nine 
months  is  before  you,  and  you  will  see  that  the  efTect  is  satis- 
factory. It  must  be  pointed  out  that  the  sewage  of  Devizes  is 
of  an  exceptional  nature,  and  it  is  not  presumed  that  at  all  time 
the  highest  class  of  effluent  is  obtained  therefrom  by  simple 
double  contact,  as  we  have  something  like  a  mile  of  grass  land 
to  irrigate  the  effluent  over.  Had  it  been  considered  desirable 
to  do  without  land  treatment,  we  should  have  decided  iipon 
treble  contact,  the  room  for  which,  as  well  as  excellent  fall,  is 
available,  so  that,  if  at  any  future  time  it  should  be  deemed 
necessary,  additional  beds  could  be  put  up  at  a  comparatively 
small  cost.  The  great  point  is  that  we  have  completely  met 
the  difficulty  with  regard  to  the  sludge  question,  and  at  the 
same  time  brought  peace  to  the  town  in  respect  to  thQ  various 
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trade  refuse  liquors  which  are  freely  admitted  to  the  sewers  in 
even  laiger  volume  and  greater  variety  than  before  the  con- 
struction of  the  present  works.  You  will  notice  that  the 
sewage  is  run  direct  on  to  the  beds,  except  in  time  of  storm, 
when  it  is  turned  into  the  detritus  tanks,  which  are  subse- 
quently emptied  on  to  the  withy  bed  with  the  resulting 
deposit ;  and  it  is  noticeable  that  this  deposit  takes  longer  to 
dry,  and  creates  more  nuisance  in  the  process,  than  does  that 
from  the  slate  beds,  as  it  naturally  contains  a  certain  proportion 
of  crude,  undigested  sewage  matters  of  a  highly  nitrogenous 
nature,  which  have  not  been  subjected  to  aerobic  bacterial 
action. 

Leaving  the  Tovm  Hall,  Trowbridge,  the  Members  proceeded 
to  the  sewage  disposal  works,  where  the  Tiew  slate-fiUed  bacteria 
beds  were  inspected. 

The  Members  were  then  entertained,  at  the  kind  invitation  of 
Mr.  Herbert  Mundy,  to  luncheon  at  the  George  ffotel,  Trowbridge. 

The  party  then  drove  to  Devizes,  where  the  sewage  disposal 
works  with  slate-filled  bacteria  beds  in  operation  were  inspected. 
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HOME  COUNTIES   DISTRICT  MEETING. 

September  29,  1906. 

Held  in  the  OuildhcUl,  Windsor, 
J.  Patten  Babbeb,  MJnst.C.E.,  President,  in  the  Chair. 


The  Members  were  received  by  Sir  Walter  Shipley,  the  Deputy- 
Hayor,  in  the  unfortunate  absence  of  the  Mayor,  by  reason  of 
serious  illness.  Sir  Walter  offered  the  Members  a  hearty 
"welcome  to  Windsor. 

Mr.  C.  H,  Cooper,  of  Wimbledon,  and  afterwards  the  Presi-. 
dent,  on  behalf  of  the  Association,  thanked  the  Deputy-Mayor 
for  the  kind  welcome  he  had  given  them. 

Mr.  B. ;  J.  Thomas  was  unanimously  re-elected  Honorary 
Secretary  for  the  Home  Counties  District. 


THE  MUNICIPAL  WORKS  OP  WINDSOR. 

By   ERNEST    ALBERT   STICKLAND,    AssoaMJNST.C.E., 
BoBOUGH  Engineer  and  Stteveyob. 

The  Author  has  great  pleasure  in  presenting  to  the  Members  a 
short  paper  descriptive  of  Windsor  and  its  municipal  works. 

la  preparing  these  few  notes  of  municipal  work  in  Windsor, 
or  New  Windsor,  as  it  is  termed  in  contradistinction  to  Old 
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Windsor,  some  two  miles  distant,  it  is  hoped  a  few  words  in 
connection  with  that  magnificent  and  imposing  pile  of  architec- 
ture which  overlooks  the  surrounding  country  for  many  miles 
may  not  be  out  of  place ;  the  Author  refers  to  Windsor  Castle. 
The  town  of  Windsor  has  of  itself  little  or  no  history ;  it  has  no 
trade  of  importance,  nor  has  it  ever  stood  out  conspicuously  in 
any  of  the  civil  contentions  of  the  kingdom,  from  which  many 
other  cities  and  towns  have  suffered. 

Edward  the  Confessor  granted  the  ancient  town,  called 
"  Windleshora "  by  the  Saxons,  to  the  monks  of  Westminster 
"  for  a  perpetual  inheritance  to  those  who  serve  the  Lord  for 
the  praise  of  Almighty  God  " ;  William  the  Norman  decided  to 
build  a  royal  residence  at  Windsor,  thus  originating  the  now 
world-renowned  structure.  The  history  of  England  is  closely 
intertwined  with  the  history  of  the  Castle,  and  it  would  be 
impossible  in  a  paper  of  this  description  to  give  even  a  faint 
idea  of  the  great  and  glorious  incidents  which  have  occurred 
within  its  walls. 

It  might,  however,  be  mentioned  in.  passing  that  King  John 
was  here  besieged  by  his  barons,  and  at  Eunnymede,  in  the 
vicinity,  the  famous  grant  of  "Magna  Charta"  was  obtained 
from  the  reluctant  king.  The  justly  celebrated  St  George's 
Chapel  was  begun  by  Edward  IV.  and  finished  in  the  time  of 
Henry  YIII.,  and  is  one  of  the  finest  examples  of  perpendicular 
architecture  in  existence.  The  Albert  Chapel  occupies  part  of 
the  site  of  the  Chapel  of  Henry  III. ;  it  was  rebuilt  by  Henry 
VII.  and  given  to  Cardinal  Wolsey  by  Henry  VIII.  It  was 
repaired  by  George  III.,  who  caused  a  vault  to  be  excavated 
beneath  it. 

As  kings  and  queens  succeeded  one  another,  so  each  in  some 
way  added  to  the  existing  edifices.  George  III.  laid  a  consider- 
able portion  of  the  land  under  tillage,  and  Geoige  IV.  spent  a 
million  of  money,  granted  by  Parliament,,  in  enlargements  and 
decorations ;  his  majesty  also  added  90  tt.  to  the  height  of  the 
round  tower,  and  made  great  improvements  in  the  park.  During 
Her  late  Majesty  Queen  Victoria's  reign  the  mausoleum  at  Frog- 
more  was  erected,  in  which  now  rest  the  remains  of  Her  Majes^ 
and  His  Royal  Highness  Prince  Consort.  The  ornate  decora- 
tions of  the  Albert  Chapel  were  carried  out  during  Queen 
Victoria's  reign,  together  with  numerous  improvements  which 
space  alone  prevents  particularising. 
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Municipal  Government. 

Windsor  was  first  incorporated  in  the  year  1276,  the  fifth 
year  of  the  reign  of  Edward  I.,  from  which  time  it  continued  to 
be  the  county  town  till  1314,  when  the  honour  was  transferred 
to  Beading.  The  charter  was  confirmed  by  successive  monarchs, 
until  Charles  II.  granted  a  new  one  (vesting  the  government  of 
the  town  in  a  high  steward,  mayor,  two  bailiffs,  and  twenty- 
eight  burgesses),  which  continued  in  force  until  the  passing  of 
the  Municipal  Act.  The  Council  now  consist  of  6  aldermen 
and  18  councillors,  and  they  act  as  the  Urban  District  Council 
and  Burial  Board.  The  Waterworks  are  also  the  property  of 
the  Corporation.  The  area  of  the  borough  is  2582  acres ;  of  this 
about  2232  acres  are  Grovemment  property,  so  that  the  actual 
building  area,  including  roads  and  footpaths,  is  about  350  acres. 
Nearly  the  whole  of  this  area  is  built  upon,  only  a  very  small 
quantity  of  land  being  at  present  avaflable  for  building. 

The  population  of  the  borough  in  1891  was  12,397,  and  in 
1901  it  was  13,958.  The  rateable  value  is  £85,070 ;  a  penny 
rate  producing  less  than  £290.  Whilst  on  the  matter  of  rating, 
it  may  be  of  some  interest  to  the  Members  to  be  informed  that 
Windsor  Castle  is  exempt  from  rating,  with  the  exception  of  a 
small  portion  occupied  by  the  Dean,  the  military  knights  and 
choristers.  The  Castle  deals  with  its  own  sewage,  refuse,  etc., 
and  has  a  separate  water  supply. 

In  the  borough  there  are  two  barracks  occupjring  some 
27  acres  of  ground ;  these  premises  again  are  not  rateable,  but 
the  Crown  authorities  make  a  voluntary  contribution  towards 
the  rates.  Within  the  last  few  years  the  War  OflSce  authorities 
have  purchased  a  number  of  houses  and  other  property,  includ- 
ing one  road,  for  the  purpose  of  extending  the  infantry  barracks ; 
up  to  the  present  time  the  only  action  taken  has  been  to  turn 
out  all  the  tenants  and  board  the  site  up.  The  closing  of  this 
property  means  a  loss  of  £927  on  the  rateable  value  of  the 
borough. 

Corporation  Depot. 

In  1898  the  Author  was  instructed  to  prepare  plans  for  a 
store  yard  and  depot.  The  work  has  been  carried  out  at  a  cost 
of  £8058,  viz. :  land,  £2463 ;  buildings,  £4332 ;  and  horses  and 
carts,  £1263. 

The  buildings  comprise:  House  for  horsekeeper;  stabling 
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for  sixteen  horses,  the  block  being  divided  into  four  sections,  by 
means  of  a  corn  store  and  harness  rooms ;  smith's,  carpenter's, 
and  painter's  shops ;  roller  shed ;  tool  stores ;  mess  room ;  lime 
and  cement  stores ;  two  sick  boxes,  well  away  from  the  main 
block  of  stabling ;  cart  sheds,  and  stores  over  same.  The  shape 
of  the  site  is  a  parallelpgram,  and  the  buildings  occupy  three 
sides.  The  centre  is  kept  clear,  and  tends  to  facilitate  the 
work  of  the  department.  The  Surveyor's  and  Inspector  of 
Nuisances'  offices  are  situated  at  the  entrance  of  the  yard, 
enabling  an  amount  of  supervision  over  the  work  and  men  not 
attainable  when  the  offices  are  away  from  the  yard.  The  whole 
of  the  buildings  are  lighted  by  electricity,  and  electrical  power 
is  used  to  cut  the  chaff,  crush  oats,  keep  the  blacksmith's  fire 
going  by  means  of  a  centrifugal  fan,  etc. 

The  horses  are  always  fed  on  crushed  oats  and  chaff,  the 
weekly  cost  per  horse  being  as  nearly  as  possible  IBs. 

The  air  space  per  horse  in  the  stables  is  1949  cubic  feet,  and 
the  superficial  area  per  horse  is  121  feet. 

BoADS  AND  Streets. 

The  total  length  of  roads  repairable  by  the  Council  is  about 
12  miles.  On  one  half  of  this  length  Enderby  granite  is 
used,  and.  for  the  other  half  local  gravel.  The  Berks  county 
council  contribute .  towards  the  maintenance  and  repair  of 
3  miles  7  furlongs  of  roads  and  footpaths,  the  average  annual 
contribution  for  the  last  eight  years  being  £2372.  The  largest 
payment  made  was  £3151  in  1904,  and  the  smallest  £1452  in 
1898.  Since  1897,  when  the  Author  was  appointed  surveyor, 
a  great  deal  has  been  done  towards  the  improvement  of  the 
roads  and  footpaths,  the  Council  having  adopted  a  system  of 
carrying  out  improvements  gradually,  and  a  vast  amount  of 
work  still  remains  to  be  done.  The  main  roads  and  principal 
streets  of  the  borough  are  being  re-curbed  and  re-channeled ; 
the  material  used  is  12  in.  by  6  in.  Norway  granite,  laid  flat  on 
a  bed  of  6  in.  of  Portland  cement  concrete.  The  footways  are 
being  laid  with  2  in.  indurated  stone,  taking  the  place  of 
asphalt  and  York  stone. 

In  the  residential  districts,  6  in.  by  12  in.  blue  Pennant  curb 
is  being  substituted  for  Denner  Hill  stone.  In  every  case 
where  the  Denner  Hill  is  taken  up,  that  material  is  re-dressed. 
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and  made  into  setts  4  in.  wide,  and  random  lengths.  Channels 
are  formed  of  these  re-dressed  setts,  in  every  case  the  channel 
being  not  less  than  12  in.  wide,  all  laid  on  a  bed  of  concrete, 
6  in.  deep.  In  the  side  streets  the  Council  have  also  adopted 
patent  paving  in  place  of  the  existing  asphalt  paths,  and  altera- 
tions and  improvements  are  slowly  taking  place. 

In  1898  the  Council  decided  to  replace  the  existing  gullies 
with  a  later  type.  Up  to  the  present  248  have  been  substituted, 
and  225  more  are  required  to  complete  the  work. 

The  actual  expenditure  on  roads,  curbs,  channels  and  foot- 
paths  during  the  last  five  years  has  been  over  £27,600. 

Stkeet  Cleansing  and  Watering. 

The  borough,  for  street  cleansing  purposes,  is  divided  into 
beats,  one  man  to  each,  who  collects  the  sweepings  into  hand- 
barrows  and  disposes  of  them  at  the  most  convenient  points. 
The  Council  possess  two  rotary  horse  brooms  which  are  used  in 
wet  weather,  the  mud  being  collected  in  drums  and  carted  to  the 
necu-est  shoot.  In  addition  to  this,  the  main  streets  are  hand- 
swept  every  morning,  two  carts  being  employed  for  this  purpose 
together  with  the  emptying  of  the  various  street  orderlies.  The 
average  annual  cost  for  scavenging  during  the  past  three  years 
was  £1092  68.  2d.;  this  amount  is  what  is  actually  paid  for 
carters'  time  and  labour,  the  horses  and  carts  not  being  included. 

Street  watering  is  carried  out  by  means  of  three  vans  fitted 
with  Glover's  patent  sprinklers,  one  Willacy  patent  van,  and 
four  ordinary  box  distributing  water  vans.  The  average  quantity 
of  water  used  during  the  past  three  years  was  3,874,000  gallons, 
at  a  cost  for  water  alone  of  £96  17«,  The  cost  for  distribution 
being  £183  lOs. 

Westnmiite,  Akonia,  and  calcium  chloride  have  all  been  used 
for  the  purpose  of  dust  prevention,  but  no  really  satisfactory 
and  at  tl^e  same  time  money-saving  preventives  have  been 
discovered. 

The  Windsor  roads  are  cleansed  every  Sunday  of  the  year, 
and  watered  on  hot,  dry,  and  dusty  Sundays. 

Stkeet  Lighting. 

Windsor  was  one  of  the  first  towns  in  England  to  whoUy 
adopt  electricity  for  street  lighting  purposes.    In  March  1899, 

Digitized  by  VjOOQ IC 


44  THE  MUNICIPAL  WORKS  OF  WINDSOR. 

the  use  of  gas  was  discontinued^  and  all  the  streets  and  passages 
were  lighted  with  the  electric  current  Ten  2000  c.p.  lamps, 
nineteen  500  c,p.  lamps,  and  260  double  16  c.p.  lamps  are  now 
in  use;  the  actual  annual  cost  being  £1412.  The  standards 
carrying  the  twin  lamps  are  arranged  on  alternate  sides  of  the 
roads,  and  about  60  yards  apart.  The  electric  light  is  supplied 
by  the  Windsor  Electrical  Installation  Company,  Limited. 

The  lamps  are  lighted  from  one  hour  after  sunset  to  one 
hour  before  sunrise,  all  the  year  round,  except  that  the  2000  and 
500  c.p.  lamps  are  switched  off  nightly  at  11.30,  and  a  smaller 
light  turned  on  in  lieu  thereof. 

Eefusb  Collection  and  Disposal. 

Refuse  is  collected  once  a  week  from  every  house ;  but  in 
certain  parts  of  the  town  a  daily  collection  has  to  be  made,  on 
account  of  the  small  yard  space  belonging  to  the  various  pro- 
perties. Trade  refuse  is  also  cleared  away  upon  payment,  as  is 
also  offal  from  butchers'  and  fishmongers'  premises.  Five  vans 
and  two  carts  are  engaged  in  the  work  of  refuse  removal.  The 
offal  is  moved  every  morning  between  6  and  8  a.m.  in  specially 
constructed  air-tight  tins.  The  Corporation  enforce  the  use  of 
sanitary  bins  as  much  as  possible,  as  this  facilitates  the  removal 
of  ashes,  etc.,  and  more  especially  as  in  nearly  every  case  the 
scavengers  have  to  carry  the  refuse  through  the  house.  The 
refuse  fix)m  the  two  barracks  is  collected  by  a  contractor  at  an 
annual  cost  of  £80. 

The  cost  of  the  removal  of  house  refuse  other  than  the  above* 
mentioned  contract  is  £1230  per  annum. 

The  Corporation  for  many  years  considered  the  question  of 
erecting  a  refuse  destructor,  but  whilst  recognising  that  fire  was 
the  most  efficient  means  for  the  disposal  of  refuse,  the  great 
difficulty  was  the  provision  of  a  site.  In  1900  an  appUcatiou 
was  made  to  the  Local  Government  Board  to  borrow  money  to 
erect  a  destructor  on  a  piece  of  land  belonging  to  the  CouncU  at 
the  back  of  the  infantry  barracks ;  unfortunately  that  was  opposed 
by  the  War  Office,  consequently  the  Local  Government  Board 
withdrew  their  consent ;  ttie  ground  was  afterwards  purchased 
by  the  War  Office. 

In  November  1902  the  Corporation  applied  for  compulsory 
powers  to  purchase  a  site  adjoining  the  surveyor's  depot,  and  as 
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a  matter  of  fact  a  provisional  order  was  drafted  by  the  Local 
Goyemxnent  Board  sanctioning  this  site,  but  certain  representa- 
tions were  made,  and  it  was  struck  out  of  the  order.  For  years 
past  the  Corporation  had  been  depositing  the  town's  rubbish  in 
a  field  at  C9ewer,  situated  one  mile  west  of  the  borough  boundary ; 
as  was  only  natural  complaints  were  made  by  the  Eural  District 
Council,  as  well  as  residents  in  Clewer,  of  the  nuisance  arising 
from  the  tip.  However,  in  July  1903  a  letter  was  received  from 
the  Local  Gk)vemment  Board  inquiring  if  there  was  any  objec- 
tion to  the  erection  of  a  refuse  destructor  on  the  land  at  Clewer ; 
and  upon  receiving  this  the  Council  decided  to  proceed  without 
fiirther  delay  in  the  erection  of  their  destructor.  After  the 
most  careful  consideration  the  town  Council  decided  to  erect  a 
destructor,  and  the  sanction  of  the  Local  Government  Board  was 
obtained  for  this  purpose. 

The  cells  are  two  in  number,  constructed  on  the  improved 
patent  back-feed  type,  the  clinker  doors  being  in  front  and 
feed  holes  at  back;  the  grate  area  is  30  ft.  per  cell,  with 
forced  draught  controlled  by  separate  valves  to  each  cell.  Pro- 
vision is  made  in  the  arrangement  for  increasing  the  capacity 
of  the  plant  by  two  additional  cells.  The  boiler  is  a  water- 
tube  boiler  of  the  Babcock  and  Wilcox  type,  with  a  working 
pressure  of  120  lb.  to  the  square  inch.  A  direct-acting  fly- 
wheel feed-pump  and  self-acting  ejector  are  arranged  for  fill- 
ing the  boiler. 

The  patent  centrifugal  dust-catcher  is  13  ft.  in  external 
diameter,  and  12  ft.  in  height  from  ground  line  to  springing  of 
dome.  The  chimney  is  6  ft.  internal  diameter  inside  the  lining, 
90  ft.  from  ground  line  to  the  summit,  constructed  on  the 
"Custodis"  principle;  the  pedestal  is  10  ft.  square,  but  the 
shaft  is  circular.  An  overhead  railway  is  proved,  together 
with  two  strong  skips  hung  on  trunnions,  to  facilitate  the  quick 
removal  and  tipping  of  the  clinker. 

There  is  also  a  mortar  mill,  driven  by  a  steam  engine  direct. 

The  buildings  are  constructed  of  local  stock  bricks,  with  red 
brickwork  in  arches  and  other  ornamental  work.  The  roof  is 
constructed  of  iron  and  steel,  boarded  over  and  covered  with 
slates.  A  ventilator  is  provided,  running  the  whole  length  of 
the  building.  The  two  ends  are  filled  in  with  corrugated  iron 
on  wood  frames,  so  arranged  as  to  allow  for  future  extension. 

On  the  same  site  the  Corporation  have  erected  a  couple  of 
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cottages  for  the  attendants,  a  weighbridge  and  office,  stabling 
for  horses,  lime  and  other  sheds,  together  with  a  disinfecting 
apparatus  and  house  for  same. 

The  disinfecting  apparatus  has  proved  very  serviceable  and 
convenient. 

The  whole  cost  of  the  work,  including  the  formation  of  the 
inclined  roadway,  tipping  platform,  etc.,  was  £6258  128.  7d. 
The  contract  was  £3890  Ss.  7d. 

The  works  have  been  in  operation  about  fifteen  months,  and 
during  the  first  year  the  amount  of  refuse  destroyed  was  2523 
tons,  representing  2779  loads. 

The  clinker  has  been  used  for  various  purposes;  mortar 
is  made  and  sold  to  builders  in  the  neighbourhood  at  a  price  of 
78.  6d.  per  yard  delivered.  The  ashes  are  used  for  making  the 
bottoms  of  gravel  footpaths ;  they  are  also  sold  to  farmers  in 
the  district.  The  Author  hopes  to  obtain  the  consent  of  his 
Council  at  an  early  date  to  make  paving  flags  of  the  material 

The  tins  collected  in  the  refuse  are  picked  out  and  sold  to 
the  Electron  Works  Company  at  155.  per  ton«  Light  scrap-iron 
is  sold  to  the  same  firm  at  lO^.  per  ton. 

The  dust  collected  in  the  refuse  dust-catcher  and  flues  is 
mixed  with  carbolic  acid  and  used  by  the  ashmen  for  disinfect- 
ing purposes  when  the  sanitary  bins  are  emptied 

Sewers  and  Disposal  of  Sewage. 

In  the  years  1850  and  1851  the  Windsor  of  that  day  was 
provided  with  a  complete  drainage  scheme,  the  sewers  ranging 
from  a  9-in.  pipe  to  a  4  ft.  by  3  ft.  brick  oval  sewer.  The 
whole  of  the  surface  water  and  sewage  at  that  time  passed  into 
the  Thames ;  4he  outfall,  passing  through  the  Crown  property, 
emptied  itself  about  one  mile  due  east  from  the  centre  of  the 
town. 

In  1875  a  4  ft.  6  in.  brick  circular  outfall  sewer  about 
3720  yds.  in  length  was  constructed,  extending  from  a  point 
where  the  existing  sewers  entered  the  Crown  property  on  its' 
way  to  the  Thames,  to  the  new  sewage  farm  at  Old  Windsor. 
This  sewer,  when  broken  into  some  eighteen  months  ago,  was 
found  to  be  in  first-class  condition. 

The  system  of  drainage  laid  out  in  1850  has  been  extended 
as  required  by  the  opening  up  of  new  roads,  but  the  sewers  are 
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still  of  suflScient  capacity  to  deal  with  the  added  quantity.  For 
a  great  many  years  past  a  large  number  of  houses  and  streets  of 
the^a^joining  district  of  Clewer  have,  by  arrangement,  been 
draining  into  the  Windsor  system.  By  an  agreement  dated  the 
10th  day  of  June,  1903,  between  the  Corporation  of  New 
Windsor  on  the  one  part  and  the  Windsor  Rural  District 
Council  on  the  other,  the  whole  of  the  drainage  of  Clewer  will 
be  taken  into  the  Windsor  system  on  payment  to  the  Corpora- 
tion of  an  annual  sum  of  £300,  and  also  upon  the  payment  of 
agreed  sums  towards  the  working  expenses  thereof. 

At  the  present  time  the  Clewer  authority  are  canning  out  a 
complete  dinednage  scheme  for  their  district :  to  enable  this  work 
to  be  carried  out  satisfactorily,  it  was  found  necessary  to  con- 
struct 951  lineal  yds.  of  21-in,  iron-pipe  sewer,  at  an  average 
depth  of  27  ft.,  within  the  borough.  Acting  upon  the  advice  of 
the  Author,  the  Corporation  considered  the  question  of  increas- 
ing the  size  of  the  21-in.  pipe,  and  finaUy  decided  to  construct 
a  5  ft.  by  3  ft.  4  in.  brick  sewer,  this  being  sufficiently  large 
and  deep  to  take  all  the  drainage  of  Windsor,  if  necessary,  at 
some  future  date.  The  rural  district  council  contributed  the 
estimated  cost  of  their  21-in.  iron  pipe  towards  the  cost  of  the 
brick  sewer.  The  actual  sum  expended  on  this  work  was  £6235, 
and  it  was  completed  last  October. 

The  sewage  works  and  farm  lie  to  the  south-east  of  the 
borough,  on  an  island  called  Ham  Fields,  formed  by  a  bend  in 
the  river  Thames  and  the  new  cut.  The  total  area  of  land 
available  for  sewage  disposal  is  39  a.  2  r.  33  p.,  which  is  farmed 
by  the  Council  at  a  profit.  This  area  does  not  include  comers, 
banks,  land  occupied  by  pumping  station,  cottages,  etc.,  but  is 
the  area  that  can  be  placed  under  irrigation.  The  system  of 
sewage-disposal  adopted  is  that  of  broad  irrigation,  the  sub- 
stratum consisting  of  gravel;  and  at  no  time  is  there  any 
difficulty  in  getting  rid  of.  the  sewage ;  the  actual  quantity  dealt 
with  averages  1,355,000  gals,  per  day.  No  complaints  have 
been  made  of  this  method  of  treating  the  sewage,  or  of  the 
character  of  the  effluent,  either  by  the  county  council  or  any 
other  authority. 

The  total  cost  of  the  4  ft.  6  in.  brick  sewer,  together  with 
the  sewage  farm,  buildings,  etc.,  was  over  £51,000. 
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New  Police  and  FntE  Station. 

In  the  early  months  of  1904  the  Author  was  instructed  to 
prepare  plans  for  a  new  police  and  fire  station,  to  be  erected  on 
a  piece  of  ground  in  St.  Leonard's  Boad.  The  plans  were  pre- 
pared, and,  after  being  approved  by  the  Council,  were  forwarded 
to  the  Surveyor  of  Prisons  for  his  approval.  The  regulations  of 
the  authorities  have  been  complied  with  as  to  size  of  cells, 
ventilation  and  heating  of  same,  and  provision  of  rooms  for  the 
various  requirements  of  the  Home  Of&ce.  As  regards  the  cells, 
the  temperature  of  a  cell  has  to  be  maintained  by  artificial 
means  at  a  temperature  of  63°  when  it  is  32*^  outside.  Lucky 
prisoner !  A  premium  was  ofifered  by  the  Council  for  suitable 
elevations  to  fit  the  plans  already  prepared.  Some  66  designs 
were  submitted,  and  the  drawings  selected  were  carried  out. 

In  carrying  out  the  building,  this  elevation  has  been  worked 
to  as  nearly  as  possible,  but  the  whole  of  the  details,  both  inside 
and  outside,  of  the  structure  have  been  prepared  in  the  of&ce  oft 
the  Author^  ,' 

A  tender  was  accepted  at  the  price  of  £15,926.  A  commence-| 
ment  was  made  in  May  1905,  and  on  July  28  H.E.H.  Prince^ 
Christian  of  Schleswig-Holstein,  K.G.,  etc.,  laid  a  memorial- 
stone  at  the  main  entrance  of  the  building.  The  works 
supposed  to  be  finished  about  September  29,  and  are  now  near] 
completed. 

The  land  for  the  building  was  purchased  from  the  Crown 
1500Z.,  the  area  being  about  2504  sq.  yds. 

The  materials  used  in  the  construction  are  No.  5  Lawrence^ 
red  brick,  and  Victoria  stone  dressings  for  the  elevations, 
which  there  are  three.    The  brick  for  the  internal  work  and 
the  buildings  facing  the  yard  are  Itter  bricks,  from  Calvert  xk 
Aylesbury.    The  whole  of  the  mortar  used  has  been  suppli^ 
from  the  refuse  destructor  mortar  mill. 

The  hall  and  staircase  have  been  constructed  with  yell^ 
Mansfield,  with  black  Devonshire  marble  half-columns,  and 
steps  of  Victoria  stone.    The  police-court  is  45  ft,  by  25  ft., 
24  ft.  high,  panelled  with  oak  for  a  height  of  8  ft.,  and  adjoiai 
this  is  a  magistrate's  retiring  room  and  solicitor's  room. 

Eight  cells  have  been  built,  lined  with  white  glazed  h: 
from  floor  to  ceiling.     The  comers  are  all  rounded,  and 
ceiling  and  floor  treated  in  a  similar  manner  where  they  join 
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walls.  Each  cell  is  provided  with  a  radiator,  air  inlet  and  out* 
let,  electric  light,  and  call  belL  Lavatory  basins  and  w.c.  are 
arranged  at  each  end  of  the  corridor.  A  range  of  offices  are 
built  for  the  purpose  of  the  police  business,  with  a  committee 
room,  retiring  room,  and  clothes  store  over,  approached  from  the 
main  staircase.  At  one  end  of  the  police  station  the  head 
constable's  house  is  placed* 

Overlooking  the  yard  are  rooms  for  the  caretaker,  accommo- 
dation for  six  single  constables,  together  with  a  parade  room 
and  recreation  room.  A  wash  and  brush-up  room,  drying  room, 
w.c,  bath-room,  and  lamp-room  are  also  provided  for  the  day 
police.  Beneath  the  police-court  and  offices  is  a  large  hall 
104  ft.  long  by  25  ft.  wide,  approached  by  means  of  two  flights 
of  steps  from  the  street.  On  the  basement  floor  provision  is  made 
for  a  boiler-house,  a  lock-up  store,  and  a  public  convenience,  this 
latter  being  approached  fix)m  the  street  by  a  flight  of  granite  steps. 

The  fire  station  adjoins  the  police  station,  but  is  disconnected 
from  it.  Under  the  floor  of  the  building  are  a  workshop,  bath- 
jroom,  lavatory,  and  w.c.  for  the  firemen.  The  Windsor  fire 
brigade  is  a  volunteer  one. 

Arrangements  have  been  made  for  the  engineer  in  charge  to 
have  living  rooms  over  the  fire  station.  At  the  rear,  a  recreation 
room  is  provided  for  the  firemen. 

The  visit  the  Members  will  pay  to  this  building  will,  how- 
ever, give  them  more  information  than  the  Author  is  able  to 
convey  in  this  paper. 

Public  Conveniences. 

In  1898  two  large  cellars  under  the  Guildhall  were  trans- 
formed into  public  conveniences,  one  for  each  sex,  at  a  cost  of 
just  over  lOOOZ.  The  old  walls  and  arches  were  lined  with 
Crystopal  tiling,  and  this  has  proved  fairly  successful;  the 
fittings  are  of  the  usual  character  found  in  similar  buildings,  and 
call  for  no  further  comment. 

A  public  convenience— which  the  Members  will  have  an 
opportunity  of  inspecting — ^has  been  constructed  under  the  new 
police  and  fire  stations. 

Public  Gardens,  etc. 

Windsor,  with  its  Home  Park,  Long  Walk,  and  other  attrac- 
tions connected  with  tji^  Castle,  is  fortunately  situated  as  regards 
■   '     '  '  E 
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the  provision  of  pleasure  grounds.  For  many  years  the  Council 
have  been  endeavouring  to  improve  a  stretdi  of  groimd  lying 
between  the  point  where  the  Great  Western  Eailway  viaduct 
crosses  the  Thames  and  Windsor  bridge.  A  year  or  two  since, 
owing  to  the  generosity  of  Sir  Francis  Tress  BaiTy,  Bart.,  who 
was  at  that  time  M.P.  for  the  borough,  the  Corporation  were  able 
to  deal  with  this  land ;  the  ground  for  the  gardens  was  purchased 
and  presented  to  the  borough  by  the  Member,  the  Council  bear- 
ing the  cost  of  making  the  roads  and  paths  and  laying  out 
the  site.  A  large  amount  of  work  has  already  been  done,  over 
6000/.  having  been  spent,  and  a  great  deal  more  remains  to  be 
done  to  carry  the  scheme  to  a  successful  issue. 

Cemetery. 

The  Corporation  act  as  the  Burial  Board.  In  1901  the 
Author  prepared  plans  for  an  extension  of  the  cemetery,  which 
included  boundary  walls,  curator's  house,  mortuary,  laying  out 
of  roads  and  paths,  together  with  necessary  drainage,  etc.  The 
whole  of  these  works  cost  £5500.  The  area  of  the  extended 
portion  is  5  J  acres. 
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A   SHORT    DESCRIPTION    OF    THE   WINDSOR 
CORPORATION  WATERWORKS. 

By  C.  SAINTY,  M.Inst.Mbch.E.,  Watbrwobks  Engineer. 

These  works  were  purchased  by  the  Windsor  Corporation  from 
the  "Windsor  and  Eton"  Waterworks  Company  in  the  year 
1888  (after  a  long  and  tedious  arbitration),  the  authorised 
capital  being  £194,780,  of  which  sum  £160,000  was  paid  over^ 
including  the  fees  and  costs.  The  Corporation  took  them  over 
as  a  going  concern,  and  like  many  other  municipal  undertakings 
in  this  country,  an  exorbitant  price  was  paid  for  the  works. 
At  that  time,  there  was  the  present  waterwheel,  which  was  in 
existence  in  the  year  1830,  and  two  of  Cutler's  (the  original 
proprietor  of  the  works)  balanced  outward-flow  turbines,  each 
turbine  working  two  9-in.  pumps  with  a  2-ft.  stroke.  These 
two  turbines  were  erected  in  the  year  1873. 

There  was  also  a  small  steam  engine  of  the  old  grasshopper 
type,  working  a  set  of  7i-in.  3-throw  pumps  with  12-in.  stroke, 
and  an  old-fashioned  horizontal  steam  engine  driving  a  set  of 
12-in.  3-throw  pumps  with  a  20-in.  stroke,  and  two  old  Cornish 
boilers.  Needless  to  say,  after  a  very  short  time  the  steam 
boilers  were  condemned  by  the  Boiler  Insurance  Company,  and 
tbey^  and  also  the  two  old  engines  named,  were  sold  as  scrap 
iron. 

Upon  his  advent  here,  in  March  1891,  the  Author  found  the 
waterwheel  in  a  very  bad  state,  so  that  it  cost  over  £100  to 
repair.  The  Cornish  boilers  were  taken  out  and  a  new  loco- 
motive type  one  put  in ;  also  there  were  two  new  turbines  just 
set  on  their  beds,  and  the  pumps  for  them  were  ready  to  be 
erected.  These  were  put  in  and  started  in  November  of  that 
year;  also  a  compound  jet  condensing  Worthington  engine, 
made  by  Messrs.  James  Simpson  and  Company,  their  capacity 

£  2 
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being  400,000  gallons  in  twenty-four  hours  against  250  ft. 
head. 

In  1899  a  new  steel  Cornish  boiler  18  ft.  by  5  ft.  6  in.,  with 
2  ft  9  in.  flue  tube,  was  supplied  and  fixed ;  also  a  new  com- 
pound duplex  12|  in.  and  19  by  12  by  12  in.  pumping  engine 
was  supplied  and  erected.  The  Author  may  here  note  that  this 
engine  ran  in  1903  for  three  months  day  and  night  without  a 
stop,  and  pumping  against  a  150  ft.  head  all  the  time^quite  a 
record,  in  his  opinion,  for  this  class  of  engine. 

In  1903  a  new  well,  20  ft.  internal  diameter,  cased  with 
cast-iron  cylinders,  was  sunk  at  a  depth  of  35  ft.,  being  10  ft. 
into  chalk. 

In  1904  a  new  121-in.  and  19  by  12  by  12-in.  compound 
condensing  engine  was  put  down,  a  duplicate  of  the  one  before 
named,  except  in  the  condenser ;  the  steam  power  is  used  when 
the  river  is  in  a  state  of  flood,  or  when  it  is  below  the  normal 
level,  as  it  has  been  for  several  weeks  tMs  summer,  owing  to 
the  very  dry  season. 

Not  having  storage  of  any  kind,  we  are  entirely  dependent 
upon  our  pumps  day  and  night,  which  is  a  great  anxiety  to  the 
one  in  charge,  as  Eton,  Eton  College,  Eton  Wick,  The  Cloisters, 
Windsor  Castle,  and  Clewer,  as  well  as  the  borough  of  Windsor, 
are  all  supplied  &om  these  works. 

When  the  Corporation  purchased  the  works,  there  were 
about  10  miles  of  mains  in  the  district;  now  there  are 
25  miles,  and  about  22,000  consumers,  besides  water  used  for 
street  watering  and  flushing  purposes  in  Windsor  and  Eton. 
Clewer,  at  present,  do  not  water  their  roads,  and  their  drainage 
is  not  yet  completed. 

The  supply  is  very  little  used  for  trade  pui^poses,  as  the 
brewers  in  the  district  have  their  own  wells. 

The  water  is  analysed  every  three  months,  and  the  reports 
are  always  excellent. 

There  are  five  wells  on  the  works :  four  are  8  ft.  internal 
diameter,  and  the  one — the  new  one  named — 20  ft. 

A  description  of  the  turbine  pumps  was  given  by  the  Author 
in  a  paper  read  at  the  Meeting  of  th&  British  Assodiation  of 
Waterworks  Engineers  at  Leicester  in  July  1902.  (See 
Transactions,  Vol.  VII.). 
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DISCUSSION. 


Mr.  C.  H.  Cooper  :  I  have  very  much  pleasure  in  moving  a 
hearty  vote  of  thanks  to  Mr.  Stickland  and  to  Mr.  Sainty  for 
their  papers. 

Mr.  N.  ScoBGis:  I  have  very  much  pleasure  in  seconding 
the  vote. 

Mr.  T.  W.  A.  Hatward  :  I  should  like  to  express,  on  behalf 
of  the  members  of  the  Association  as  well  as  myself,  the  deep 
r^ret  we  feel  on  hearing  of  the  illness  of  the  Mayor  of  Windsor, 
and  sbcerely  hope  it  may  not  be  of  long  duration.  There  is  a 
good  deal  of  infoimation  in  the  paper  before  us  which  will  be  of 
material  use  to  members.  There  is  only  one  matter,  however, 
on  which  I  should  like  some  further  information.  Mr.  Stick- 
land  speaks  of  using  in  Windsor  Messrs.  Ames  Crosta's  patent 
gully.  It  is  a  gully  which  I  have  heard  occasionally  somewhat 
adversely  criticised,  and  therefore  should  be  glad  if  Mr.  Stick- 
land  would  tell  us  what  his  experience  has  been  as  to  the  general 
utility  of  this  particular  make  of  gully.  I  have  used  this  gully 
for  ten  years,  and  hold  a  strong  opinion  as  to  its  utility,  as 
against  the  brick  catch-pits  or  the  ordinary  stoneware  gully, 
and  for  that  reason  should  like  to  hear  the  opinion  of  other 
users. 

Mr.  J.  Parksb  :  I  should  like  to  know  the  amount  of  water 
evaporated  per  lb.  of  refuse  consumed,  and  also  the  temperature 
of  the. gases  in  the  combustion  chamber.  The  paper  does  not 
give  us  suflBoient  data  to  test  how  the  working  of  this  destructor 
compares  with  other  destructors.  I  have  saved  £360  per 
annum  in  coal  for  some  years  past,  and  at  the  same  time  got 
rid  of  an  intolerable  nuisance. 

Mr.  E.  Brown:  So  far  as  rateable  value  is  concerned, 
Windsor  has  a  very  small  area  under  the  control  of  the  Muni- 
cipal authority,  and  a  population  of  only  14,000.  The  amount 
of  money  spent  on  some  of  your  works  would  really  startle 
some  of  the  neighbouring  authorities.  Scavenging  and  street 
cleansing  cost  over  £1000  per  annum,  which  appears  to  me 
excessive.  Of  course  Windsor  may  require  to  be  kept  up  to 
a  very  different  state  to  other  districts.  Then  you  have 
something  like  eight  water  vans  to  water  the  roads.  That 
may  arise  from  the  fact  that  you  must  keep  the  streets  of 
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Windsor  thoroughly  wet.  I  don't  know  whether  you  have 
any  cyclists  here,  but  if  you  have  I  should  say  you  get 
complaints  and  claims'  for  damage  by  side  slip.  I  notice 
that  for  dust  prevention  Westrumite,  Akbnia,  and  calcium 
chloride  have  all  been  used,  and  Mr.  Stickland  adds  that  no 
really  satis&ctory  and  at  the  same  time  money-saving  pre- 
ventives have  been  discovered.  I  brought  a  cheap  and  effective 
preventive  before  the  annual  meeting  of  the  Association  and 
was  laughed  at  at  the  time.  The  material  is  oil  tar,  which  is  a 
first-class  material  for  laying  dust.  It  is  not  a  patented  material, 
and  only  costs  ^d.  per  square  yard  for  each  dressing,  while  four 
dressings  a  year  are  sufficient.  I  contend  that  it  will  be  much 
cheaper  to  use  a  material  such  as  that  to  prevent  dust  instead 
of  going  to  an  excessive  cost  for  watering.  As  to  street 
lighting,  it  is  not  clear  to  my  mind  whether  there  are  two 
16-candle  lamps  in  each  lantern.  Befuse  disposal  seems  to  be 
a  very  large  item,  it  works  out  at  Is,  9d.  per  head.  I  dare  say 
some  of  the  Members  in  this  room  could  tell  you  that  in  their 
districts  it  works  out  at  from  6d.  to  9d.  per  head.  The  Corpora- 
tion of  Windsor  has  been  progressive  enough  to  erect  a  destructor 
which  is  probably  one  of  the  best  in  the  market.  It  no  doubt 
does  its  work  admirably,  and  I  shall  be  pleased  to  hear  if  it 
meets  the  requirements  of  the  district,  and  also  to  know  the 
labour  cost  per  ton  of  refuse  destroyed.  I  should  also  like  to 
know  what  the  rates  are  in  the  pound.  If  a  penny  rate  only 
produces  £260,  with  what  has  been  spent  on  lighting, 
scavenging,  etc.,  I  should  say  the  rates  are  very  high.  The 
exemption  of  Crown  property  from  rating  is  a  very  unfortunate 
thing  for  Windsor. 

Mr.  C.  H,  Cooper  :  As  regards  the  proportion  of  water-carts, 
I  do  not  think  it  at  all  too  large.  You  have  only  to  look  at 
the  road  we  have  passed  over  on  the  way  from  the  station  to 
see  how  carefully  it  must  be  watered  to  prevent  slipperiness. 
I  quite  agree  with  Mr.  Stickland  as  to  the  various  dust  pre- 
ventives. Tar  dressing,  the  use  of  which  has  been  advocated, 
after  a  short  time  turns  into  a  greasy  mud  which  a  district  like 
Windsor  could  not  tolerate.  As  regards  the  cost  of  the 
removal  of  house  refuse,  the  great  question  to  be  studied 
is  the  distance  such  refuse  has  to  be  carted.  Any  one  who 
comes  to  Windsor,  and  sees  the  distance  to  the  shoot,  has  an 
answer  on  that  question,    Windsor  is  most  unfortunate  in  the 
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amount  of  property  within  the  borough  which  is  not  rated. 
Again,  it  is  unfortunate  as  regards  development.  The  small 
amount  of  rateable  property  that  has  to  provide  the  means  for 
running  the  district  must  of  necessity  pay  a  high  rate. 

Mr.  W.  Calder  :  As  an  Australian  member  of  the  Associa- 
tion, it  is  the  first  opportunity  I  have  had  of  attending  any  of 
your  meetings. 

I  should  like  to  say  a  few  words  as  to  dust  prevention.  I 
am  quite  in  accord  with  Mr.  Stickland  in  saying  that  Westru* 
mite  and  these  preparations  of  crude  oils — ^at  least  in  my 
experience  in  Melbourne — ^have  proved  a  failure.  Their 
beneficial  effects  are  only  temporary.  The  dust  evil  is  a  very 
potent  evil  in  Melbourne ;  more  so  than  here,  where,  if  I  may 
judge  by  this  summer,  you  have  scarcely  any  wind.  We  have 
high  winds  and  long  droughts,  and  the  dust  is  a  great  trouble. 
The  most  efficient  preparation  we  have  used  is  distilled  tar. 
Not  the  oil  from  distilled  tar,  on  the  lines  of  Westrumite. 
This  distilled  tar,  when  there  is  not  too  much  oil  taken  out  of 
it,  will  last  for  a  year,  and  n^akes  a  clean  surface  in  winter  time. 

Mr.  G.  J.  Jenkin  :  I  should  like  to  ask  the  cost  per  yard  of 
the  treatment  of  the  roads  in  Windsor  by  the  various  dust 
preventives  which  have  been  tried  ? 

Mr.  F.  B.  Phipps  :  I  should  like  to  ask  Mr.  Stickland,  with 
regard  to  the  sewerage,  whether  both  surface  water  and  sewage 
are  conveyed  to  the  sewage  farm  for  treatment.  I  notice— and 
I  am  pleased  to  be  able  to  congratulate  the  Council— that  the 
sewage  farm  is  able  to  be  run  at  a  profit.  The  area  of  the 
farm  is  only  one  acre  to  each  three  hundred  and  fifty  persons, 
which  is  usually  considered  very  small.  The  cost  of  watering 
and  scavenging  seems  high,  but  in  going  roimd  the  town  this 
morning  I  saw  that  the  roads  are  very  well  attended  to,  and  it 
is  of  course  necessary,  in  a  Eoyal  borough  like  Windsor,  to  see 
that  no  cause  of  complaint  exists. 

The  President:  There  are  two  points  raised  in  the  dis- 
cussion; one  with  regard  to  cleansing  and  the  other  as  to 
watering.  It  is  quite  easy  for  any  one  to  read  through  a  paper 
and  say  so  much  money  is  a  good  deal  to  spend  for  scavenging 
or  for  watering  so  many  miles  of  road.  Any  one  can  do  that. 
But  it  is  impossible  to  make  a  just  criticism  of  the  cost  of 
cleansiug  and  watering  without  knowing  something  of  the 
district  and  its  requirements. 
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•  I  learn  fix)m  this  paper  that  the  streets  are  cleansed  on 
Sundays,  and  I  infer,  therefore,  that  the  Corporation  are  very 
careful  to  keep  the  streets  at  all  times  in  a  clean  condition. 
It  is  evident  from  that  fact  that  the  standard  of  cleanliness  as  to 
streets  is  a  high  one  in  Windsor.  If  we  are  to  have  streets 
kept  in  a  decent  and  satisfactory  condition  the  ratepayers  must 
be  prepared  to  pay  for  it.  Busy  streets  cannot  be  kept  in  a 
good  condition  of  cleanliness  unless  they  are  cleansed  frequently. 
Many  ratepayers  think  that  the  proper  cleansing  of  a  street  can 
be  done  at  the  same  price  as  letting  it  be  neglected.  They  com- 
plain of  insufficient  or  infrequent  cleansing,  and  expect  that 
without  any  increase  in  expenditure  more  thorough  and  frequent 
cleansing  can  be  carried  out  Money  is  well  spent  when 
it  is  laid  out  in  keeping  streets  in  a  thoroughly  clean  condition, 
and  in  providing  an  adequate  supply  of  water  for  washing  them 
and  for  the  prevention  of  dust  and  mud.  I  think  that  the 
wisdom  or  otherwise  of  the  expenditure  must  be  judged  by  the 
result  which  is  obtained  for  the  money  which  is  expended ;  and 
that  we  cannot  say  that  too  much  or  too  little  has  been  spent  in 
the  cleansing  and  watering  of  streets  without  knowing  the  con- 
dition in  which  such  streets  are  kept  by  the  amount  expended 
on  them. 

Mr.  Stickland,  in  reply :  I  am  sorry  we  have  not  had  a 
longer  time  for  a  discussion  of  this  paper.  I  was  hoping  that 
the  shortness  of  the  paper  would  bring  forth  a  useful  discussion. 
There  are,  however,  a  few  questions  that  have  been  asked  this 
morning  and  which  I  will  answer.  The  chief  question  is  that 
of  scavenging  and  watering.  We  scavenge  the  whole  of  our 
roads  constantly  and  thoroughly.  The  roads  and  streets  in  the 
borough  are  divided  up  into  sections,  the  length  of  each 
depending  upon  the  amount  of  vehicular  traffic  passing  over 
that  section.  Altogether  there  are  twelve  men  regularly 
employed  in  cleaniug  the  roads,  and  picking  up  sweepings  and 
droppings.  At  certain  times  of  the  day  the  ash-vans  leave  the 
town  to  go  to  the  refuse  destructor,  which  is  more  than  a  mile 
outside  the  borough,  and  these  take  about  one  and  a  half  hours 
for  the  journey.  During  this  time  the  dustmen  (who  go  with 
each  van)  are  also  employed  in  assisting  to  cleanse  the  streets. 
Some  years  ago  we  tried  doiug  the  work  in  sections.  Before 
many  days  complaints  came  in  to  such  an  extent  that  the 
Committee  felt  bound  to  go  back  to  the  old  system.    We  have 
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deveral  coUrtyal*ds  in  the  town  which  are  kept  dean  by  the 
Authority,  and  this  from  a  sanitary  point  of  view  is  very  necessary. 
The  streets  are  watered  four  times  a  day,  and  even  with  this 
amount  of  attention  the  complaints  received  as  to  non-watering 
are  fairly  numerous,  Windsor  is  peculiarly  a  show  town,  and 
we  endeavour  to  keep  the  borough  up  to  date.  As  to  rates,  last 
half-year  the  district  rate  was  2$.,  and  the  previous  half-year 
2«,  Id.  We  endeavour  to  carry  out  our  work  as  cheaply  as 
we  can,  and  I  do  not  think,  when  you  consider  the  amount  of 
work  executed  during  the  year,  that  a  4^.  Id.  rate  is  excessive. 

I  was  appointed  Borough  Surveyor  of  Windsor  eight  or  nine 
years  ago,  and  very  little  had  been  spent  on  the  roads  for  some 
years  before  that.  Under  the  old  turnpike  trust  there  was  very 
little  provision  for  road  maintenance  and  repair,  and  I  have 
been  endeavouring  from  year  to  year  to  briug  them  up  to  the 
standard  which  I  consider  ought  to  be  maintained  for  a  town  of 
Windsor's  standing  in  the  country.  We  have  spent  about 
27,0002.  on  the  improvement  of  roads  and  footpaths,  and  I  am  of 
opinion  that  a  similar  amount  will  require  to  be  spent  before 
we  can  see  them  in  the  condition  we  should  like  to  see  them. 

Mr.  Hayward  asked  a  question  as  to  my  experience  of 
Messrs.  Ames  Crosta's  gullies.  I  am  very  partial  to  those 
gullies,  and  I  have  always  found  them  satisfactory.  One  thing 
is  necessary — constant  cleansing,  and  the  more  you  cleanse 
them  the  better  for  the  town  from  a  health  point  of  view.  If 
you  allow  them  to  get  full  of  mud  to  the  bottom  of  the  seal  they 
are  useless.  If,  however,  they  are  regularly  emptied  and 
thoroughly  cleansed,  I  don't  think  there  is  any  fault  to  be  found 
with  them. 

I  should  like  to  say  that,  in  my  opinion,  the  Council 
have  a  gold  mine  in  their  sewage  farm.  There  are  18  in. 
to  2  ft.  of  top  soil,  and  beneath  this  some  20  ft  of  Thames 
gravel.  It  is  like  pouring  water  through  a  sieve.  Almost 
as  fast  as  you  pass  the  sewage  on  to  the  surface  it  percolates 
and  quickly  disappears.  The  effluent,  however,  does  not 
discharge  into  the  Eiver  Thames.  Occasionally  the  river  has 
been  known  to  rise  and  flood  the  farm,  so  that  in  addition 
to  dealing  with  the  sewage  of  the  town,  we  are,  in  case  of 
emergency,  able  to  deal  with  the  Thames  water  which  overflows 
on  to  the  land. 

Aid.  Clark  :  I  should  like  to  mention  one  matter  which  has 
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been  omitted ;  we  do  receive  a  considerable  sum  in  lieu  of  ratea 
from  the  Qovemment. 

The  Mmtbers  then  visited  Windsor  Castle^  going  over  St. 
Oeorge'e  Chapel  and  the  Albert  Memorial  Chapel,  under  the 
guidance  of  the  Bight  Bev.  Bishop  Barry.  The  Staie  Apartments  of 
the  Castle  were  next  'visited.  The  Memhers  were  subsequently 
entertained  to  luncheon  at  the  Guildhall.  Sir  Walter  Shipley, 
Deputy^Mayor,  presided.  The  President  and  other  speakers 
caressed  much  regret  at  t/ie  catise  of  absence  of  the  Mayor.  The 
afternoon  was  devoted  to  a  visit  to  the  Waterworks  and  other 
public  works  of  the  Borough  of  Windsor. 
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METROPOLITAN  DISTRICT  MEETING. 

November  16^  1906. 

Hdd  at  the  InatitvMm  of  Oivil  ^ngiTtee^^s,  Westmhister. 
W.  NiSBET  Blaib,  MJnst.C.E.,  Vice-President,  in  the  Chair. 


The  Hon.  DiBtxict  Secretary  read  the  Minutes  of  the  Battersea 
Meeting,  which  were  confirmed. 

Mr.  J.  Bush  Dixon  was  unanimously  re-elected  Honorary 
Secretary  for  the  Metropolitan  District. 

The  following  paper  was  read  and  discussed. 

AN  ADDRESS  ON 
THE  PLANNING  AND  CONTROL   OF   TOWN- 
EXTENSIONS  IN  GERMANY. 

By  T.  C.  HORSFALL. 

In  the  long  period  in  which  the  two  movements  of  population 
have  heen  taking  place  in  this  country,  the  movement  from  the 
villages  and  small  towns  into  large  towns,  and  the  movement 
from  the  central  districts  of  large  towns  into  the  suburbs,  similar 
movements  have  been  taking  place  in  Germany  also.  But 
though  the  movements  have  been  the  same  in  kind,  there  has 
been  considerable  difference  in  degree.  The  population  of  the 
large  German  towns  has  increased  in  higher  degree  than  has 
that  of  our  large  towns,  but  the  movement  towards  the  suburbs 
has  been,  less  marked  in  Germany  than  here. 

But  the  greatest  difference  that  has  to  be  noted  between  the 
two  countries  in  connection  with  the  movement  of  population, 
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is  in  the  nature  of  the  new  districts  which  have  been  built  to 
receive  the  increase  of  urban  population*  In  this  country,  vast 
areas,  on  what  were  a  few  years  ago  the  fringes  of  our  towns, 
have  been  covered  with  new  streets,  nearly  aU  of  them  narrow, 
which  lie  between  long  rows  of  small  houses,  all  very  much 
alike.  In  most  of  these  new  districts  very  little  vegetation 
exists ;  jBrom  the  windows  of  the  great  majority  of  the  houses  in 
them,  no  trees  or  flowering  plants  are  to  be  seen ;  and,  though 
most  of  our  large  towns  have  provided  in  the  new  districts  a 
park  or  parks,  which,  as  a  rule,  are  kept  in  excellent  and  most 
attractive  state,  the  immediate  surroundings  of  the  majority  of 
the  houses  are  so  devoid  of  all  that  can  create  and  keep  alive 
desire  to  see  beautiful  things  in  the  majority  of  the  inhabitants, 
that  the  parks  are  not  only  distant  in  space,  but  are  also  remote 
fi-om  the  thoughts  and  feelings  of  most  of  them.  In  our  new 
suburban  districts  there  is  also  a  great  lack  of  playgrounds  for 
children.  We  all  know  that  in  the  districts  in  question  there  is 
so  little  to  facilitate  the  living  of  a  full  and  healthy  life  that  the 
aid  of  the  public-house,  the  music  hall,  the  betting  agent,  must 
be  almost  as  welcome  there  as  in  the  older  parts  of  the  towns. 
For  men  and  women  will  have  some  change  from  the  sensations 
created  in  them  by  monotonous  work,  and  if  they  cannot  get  it, 
as  many  of  them  are  willing  to  do,  in  the  occupations  made  pos- 
sible by  the  existence  of  the  beauty  of  nature  and  of  interesting 
human  productions,  will  seek  it  in  the  use  of  alcohol  and  other 
dangerous  ways.  Of  the  Author's  own  beloved  towii,  Mr. 
Justice  Day  has  said  that  it  is  no  wonder  that  cases  of 
drunkenness  are  common  there,  as  to  get  drunk  is  the  shortest 
way  out  of  Manchester. 

The  new  districts  of  German  towns  are  so  constructed  that  a 
stranger  often  cannot  tell,  when  he  passes  through  one  of  them, 
whether  it  is  inhabited  chiefly  by  rich  or  by  poor  people,  and 
almost  everywhere  the  dwellings  of  members  of  different  social 
classes  are  so  much  intermixed,  that,  except  in  a  few  districts 
of  a  not  large  number  of  towns,  Qermany  is  nearly  free  from 
the  great  evil  which  exists  in  all  our  large  towns — masses  of 
people  of  the  poorest  classes  separated  by  such  long  distances 
from  all  families  which  live  a  fuU,  healthy  life,  that  most  of  their 
children  hardly  know  that  life  of  the  kind  can  be  lived.  Nearly 
all  the  streets  are  wide,  many  of  them  are  planted  with  trees ; 
there  are  many  small  open  spaces,  made  attractive  with  plants  ; 
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public  buildings  axe  so  placed  as  to  add  interest  to  as  large  a 
proportion  of  the  district  as  possible.    The  tree-planted  street  is 
considered  of  so  much  importance  that  the  Statistische  Jahrbuch 
deutscher  Staedte,  which  is  for  Germans  that  which  the  Municipal 
Year-Book  is  for  us,  always  contains  a  table  which  tells,  not 
only  how  many  parks  a  town  has,  but  also  how  many  tree- 
planted  streets,  and  the  total  length  of  such  streets.    Thus  we 
learn  that  Coeln,  which  has  about  375,000  inhabitants,  has  285 
tree-planted  streets,  the  length  of  which  is  64j^  miles,  and  that 
the  manufacturing  town  of  Elberfeld,  which  has  157,000  in- 
habitants, has  27  tree-planted  streets,  19  miles  long.     In  a 
treatise  on  the  Housing  Question,  the  Oberbuergermeister  of 
Mannheim  says  that  one  of  the  duties  of  a  community  is  to  give 
some  compensation  to  the  working  classes  for  the  smallness  of 
their  houses  by  providing  every  part  of  a  town  with  promenades, 
shrubberies,  and  playgrounds.     It  would  be  very  difl&cult  to 
overstate  the  value  to  the  inhabitants  of  German  towns  of  such 
places  and  of  tree-planted  streets.    Large  numbers  of  parents 
resort  to  them  on  summer  evenings  and  on  Sundays  with  their 
children,  and  while  the  children  play  in  almost  complete  safety, 
the  parents  rest  on  the  benches  provided  by  the  town.    The 
Author's  attention  was  drawn  to  the  high  value  of  planted  streets 
and  open  spaces  many  years  ago,  by  the  statement  made  by  one 
of  the  London  coroners  that  he  held,  on  an  average,  more  than 
fifty  inquests  a  year  on  children  killed  while  playing  in  their 
only  playground — the  street ;  and  he  has  therefore,  ever  since, 
tried  to  find  out,  when  he  has  been  abroad,  how  foreign  children 
fare  in  respect  of  the  chance  of  playing  in  safety.     He  has 
never  found  a  German  workman's  dwelling  from  which  a  tree- 
planted  street  or  garden  could  not  be  reached  on  foot  by  a  short 
walk.    The  result  of  this  one  difference  between  our  towns  and 
German  towns  is  that  German  town  parents  spend  far  more  time 
happily  with  their  children  than  do  parents  in  our  manufacturing 
towns,  where,  indeed,  family  life  has  almost  died  out.     It  is 
only  the  games  of  very  young  children  that  are  here  referred 
to.    There  is  so  great  a  lack  of  playgrounds  available  for  the 
organised  games  of  older  children  in  German  towns  that,  as  is 
mentioned  later,  the  new  Prussian  Housing  Bill  explicitly  gives 
municipal  authorities  power  to  provide  such  grounds  in  sufficient 
number,  though  the  power  was  implicitly  given  in  an  Act  in 
1875, 
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The  chief  reason  for  the  very  great  difference  between  the  new 
districts  of  Qerman  towns  and  those  of  our  towns  is,  that  German 
municipal  authorities,  in  common,  so  far  as  the  Author  can  learui 
with  those  of  every  other  civilised  country  except  our  own  and 
perhaps  the  United  States,  have  the  power  to  control  the  growth 
of  their  towns  by  making  town  extension  plans,  the  arrange- 
ments indicated  on  which  must  be  complied  with  by  all  owners 
of  the  land  which  is  within  the  boundaries  of  the  town,  and  by 
all  who  build  on  it.  In  Prussia  the  power  was  formally  given 
by  a  law,  passed  in  July  1875,  known  as  the  Street-lines  and 
Building-Lines  Act,  but  the  power  had  been  exercised  for  a  long 
time  before  that  Act  was  passed.  Till  the  Napoleonic  wars  all 
the  principal  Ciontinental  towns  were  surrounded  by  fortifica- 
tions, and  most  of  their  streets  were  extremely  narrow.  When 
fortifications  could  be  got  rid  of  by  many  of  the  towns,  the 
desire  for  more  air  and  light  found  expression  in  the  creation  of 
very  wide  new  streets.  Expression  could  be  given  to  this  desire 
more  easily  in  Germany  than  would  have  been  the  case  here, 
had  our  towns  been  suddenly  relieved  of  encircling  walls, 
because  a  large  proportion  of  German  towns  were  the  residences 
of  Sovereigns,  Beigning  Grand-Dukes,  who,  directly  or  in- 
directly, governed  the  towns.  These  rulers  desired  to  have 
imposingly  wide  streets  round  and  near  their  palaces,  and  there 
was  a  good  deal  of  emulation  among  them  which  led  each  to 
wish  that  his  town  should  be  more  impressive  than  the  towns  of 
his  brother  rulers.  Hence,  during  the  earlier  and  middle  parts 
of  the  last  century  very  wide  streets  and  abundant  planted  open 
spaces  became  the  rule  in  the  new  parts  of  German  towns. 
With  the  rise  of  manufactures,  however,  towns,  which  were  not 
the  seats  of  rulers,  began  to  increase  in  size  rapidly ;  and,  as  in 
them  the  same  temptations  existed,  which  have  so  strongly 
influenced  the  grow^  of  our  manufacturing  towns,  to  maJce 
narrow  streets  and  not  to  provide  open  spaces,  it  became  neces- 
sary to  give  all  municipal  authorities  statutory  powers  to  control 
the  width  and  direction  of  streets,  and  the  supply  of  open  spaces 
and  of  vegetation.  The  Audior  gives  here  a  few  passages  from 
the  Prussian  Street-lines  and  Building-Lines  Act  of  1875  as  an 
example  of  the  laws  conferring  similar  powers,  which  are  in 
force  iu  all  parts  of  Germany. 

"The  street-lines  and  building-lines  for  the  making  and 
alteration  of  streets  and  squares  in  towns  and  country  places 
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are  to  be  fixed  in  accordance  with  public  needs,  by  the  execu* 
tive  part  of  the  municipal  government  in  conjunction  with  the 
community,  or  the  elected  members  of  the  town  council,  subject 
to  the  agreement  of  the  local  police  authority.  The  local 
police  authority  can  demand  the  fixing  of  such  lines,  if  this  bo 
needed  for  police  reasons,  of  which  the  police  authority  is  to 
judge." 

''  Lines  can  be  fixed  for  single  streets  or  parts  of  streets,  or, 
to  meet  the  foreseen  needs  of  the  near  future,  can  be  laid  down, 
by  means  of  building  plans,  for  larger  areas." 

"  In  deciding  on  the  lines  regard  must  be  had  to  the  protection 
of  traffic,  safety  from  fire,  and  the  public  health,  and  care  must 
be  taken  that  streets  and  squares  be  not  disfigured.  Care  must 
therefore  be  taken  that  adequate  width  be  given  to  streets  and 
that  new  building  areas  be  well  connected  with  those  already 
existing." 

It  is  those  few  words,  **  lines  can  be  laid  down  for  single 
streets  or  parts  of  streets,  or  to  meet  the  foreseen  needs  of  the 
near  future  can  be  laid  dovm  by  means  of  building  plans 
(Bebauungsplaene)  for  larger  areas,"  which  give  German  muni- 
cipal authorities  the  power  to  save  their  people  from  the  degrada- 
tion which  our  suburban  districts  are  bringing  on  ours.  The 
words  have  received  a  very  large  interpretation.  The  foreseen 
needs  of  the  near  future  are  taken  by  the  most  enlightened 
authorities  to  mean  the  needs  of  the  next  twenty  or  thirty  years, 
and  hence  building  plans  are  sometimes  made  for  very  large 
areas.  A  few  years  ago,  the  municipal  authority  of  Dusseldorf 
published  a  plan  for  an  area  of  nine  square  miles.  The  words 
are  held  by  most  authorities  not  only  to  give  them  the  power 
to  decide  what  streets  shall  be  made,  what  shall  be  the  width 
and  direction  of  each,  what  squares,  small  planted  open  spaces, 
playgrounds,  and  parks  shall  be  provided,  but  also  to  give  them 
the  power  to  create  diflferent  **  zones  "  or  districts — districts  for 
dwellings,  districts  for  manufactures — each  with  building  regula- 
tions differing  from  those  of  other  districts.  This  power  has 
been  largely  used,  and  with  extremely  good  results.  The  words 
cited  give  power  not  only  to  reserve  certain  districts  for.  dwell- 
ings, but,  too,  to  ordain  that  in  one  dwellings-district,  over  which 
perhaps  the  prevalent  wind  passes  in  reaching  the  central 
districts,  and  in  which,  therefore,  it  is  desirable  that  there  shall 
be  much  open  space  and  vegetation,  the  buildings  shall  not  have 
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more  than  two  or  three  storeys,  shall  all  be  detached  or  semi' 
detached,  and  shall  not  cover  more  than  a  small  proportion  of 
the  building  plots,  while  in  other  dwellings-districts  four  or  live 
storeys  may  be  built,  a  larger  proportion  of  each  plot  of  land 
may  be  covered,  and  houses  may  be  built  in  continuous  rows. 

The  building  plan  is  geuOTaUy  prepared  by  officials  who 
have  received  the  training  of  surveyors  and  whose  experience 
gives  them  some  knowledge  of  engineering,  and  of  the  tasks  of 
the  architect ;  and  sometimes  by  private  engineers,  surveyors, 
or  architects.  These  persons  always,  the  Author  believes, 
work  under  the  supervision,  or  with  the  co-operation,  of  a 
committee  consisting  of  men  cognisant  of  the  various  interests 
which  have  to  be  taken  into  account.  It  was  recently  stated 
by  a  representative  of  one  of  the  large  German  towns,  that 
no  town  of  any  importance  fails  to  submit  its  building  plan 
for  revision  to  one  of  some  six  or  eight  well-known  men  who 
have  acquired  a  high  reputation  for  their  skill  in  preparing  plans 
which  make  new  districts  wholesome,  convenient,  and  beautiful. 
A  very  large  number  of  valuable  books  on  the  preparation  of 
such  plans  have  been  published,  of  which  *'  Staedt-Erweiterun- 
gen "  von  E.  Baumeister,  Berlin,  Ernst  and  Kom,  1878,  price 
88, ;  ''Der  Staedtebau  nach  seinen  kuenstlerischen  Grundsaetzen" 
von  Camillo  Sitte,  Wien,  Carl  Graeser ;  and  *'  Die  Aufstellung 
und  Durchfuehrung  von  amtlichen  Bebauungsplaenen ''  von 
A.  Abendroth,  Berlin,  Carl  Heymann,  1905,  price  3s.,  are  perhaps 
the  most  useful  for  English  readers.*  Sitte's  book,  which  is 
regarded  as  epoch-making,  gives  much  attention  to  the  principles, 
by  observance  of  which  towns  are  made  beautiful.  Abendroth's 
book  describes  the  whole  procedure  involved  in  the  preparation 
of  a  plan.  Thei*e  is  an  excellent  monthly  magazine,  *'Der 
Staedtebau/'  published  by  Ernst  Wasmuth,  Berlin,  which  is 
devoted  to  the  consideration  of  the  subject  of  the  extension  and 
alteration  of  towns. 

Land  is  held  by  far  more  persons  in  Germany  than  in  this 
country ;  the  plots  h^ld  by  many  persons  are  small,  and  many 

*  The  second  edition  of  a  very  comprehensive,  weU-iUustrated,  and  in 
every  way  valuable  book  on  the  construction  of  towns,  by  Dr.  J.  Stuebben, 
one  of  the  highest  Oerman  authorities  on  town-planning,  has  just  been 
published  by  Alfred  Kroener,  Stuttgart.  It  forms  the  fourth  part  of  a  monu- 
mental Handbuoh  der  Arohitektur.  The  title  is  <*Entwerfen,  Anlage  un^ 
Einxiohtung  der  Gebaeude/'  and  the  gross  price  of  the  volume  is  d6i. 
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of  the  plots  have  been  strips  of  a  few  furrows  in  width,  which 
have  been  left  by  farmers  to  their  children.  These  plots,  being 
very  long  and  narrow,  cannot  be  used  separately  as  sites  for 
buildings,  and,  therefore,  when  a  building  plan  is  published  by  a 
municipal  authority,  many  sales  or  exchanges  of  property  are 
needed  before  building  can  take  place.  In  order  to  quicken  this 
difficult  process,  Dr.  Adickes,  the  Oberbuergermeister  of  Frank- 
furt-a-M.,  obtained  the  passing  of  a  law,  known  as  the  Lex 
Adickes,  which  was  at  first  intended  for  the  whole  of  the  Prussian 
kingdom,  but  was  eventually  restricted  in  its  application  to  the 
town  of  Frankfurt.  It  enables  the  town  council  to  expropriate 
all  the  land  in  a  new  urban  district,  temporarily,  to  deduct  from 
the  whole  the  land  needed  for  streets  and  open  spaces,  and  finally 
to  redistribute  the  residue  among  the  original  holders  in-  plots 
of  shapes  suitable  for  building  purposes,  each  owner  contributing 
land  for  public  purposes  in  proportion  to  the  value  or  the  area 
of  his  original  holding. 

The  Prussian  Lines  Act  of  1875,  and  many  of  the  similar  laws 
in  use  in  the  other  German  countries,  were  passed  at  a  time  when 
the  problems  created  by  the  rapid  growth  of  towns  seemed  less 
important  than  they  have  proved  to  be,  and  when  they  had  not 
received  the  careful  study  which  has  since  been  given  to  them. 
The  existing  laws  do  not,  therefore,  give  municipal  authorities 
all  the  powers  which  they  need  for  the  purpose  of  making  towns 
as  wholesome  as  possible.  German  towns  suffer  far  more  than 
ours  do  from  high  rents  and  from  the  inevitable  result  of  high 
rents,  overcrowding  of  dwellings.  And  while  the  evil  of  over- 
crowding in  this  country  is  felt,  as  a  rule,  only  by  the  poorest  class, 
in  Grermany  a  large  number  of  persons  of  the  middle  class  are  com- 
pelled by  the  deamess  of  houses,  to  occupy  inconveniently  small 
dwellings.  To  enable  municipal  authorities  to  remove  or  mitigate 
these  evils,  the  governments  of  Hessen  and  Saxony  have  passed 
Housing  Laws  in  the  last  few  years  which  have  already  lessened 
the  evil  of  overcrowding  in  some  parts  of  those  two  countries.* 
The  Prussian  Government  published  the  draft  of  a  Housing  Bill 
two  years  ago  which  is  intended  to  make  good  some  of  the  defi- 
ciencies of  the  lines  Act  of  1875.  The  Author  will  indicate  very 
brieSy  some  of  the  changes  which  it  is  proposed  to  make  by  the 

*  Some  of  the  provisions  of  the  Hessian  and  Saxon  Acts  are  given  in  "  The 
Example  of  Germany/*  by  T.  G.  Horsfall,  Sherratt  and  Hughes,  price  Is, 
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Bill,  but,  before  doing  so,  he  must  explain  how  it  is  that  there 
is  so  much  overcrowding  in  German  towns.  The  elected  part  of  a 
German  town  council  is,  in  all  parts  of  Prussia  except  the  pro- 
vince of  Hanover,  the  districts  of  Sigmaringen,  Stralsund,  and 
Schleswig,  and  the  city  of  Frankfurt-on-the-Main,  elected  by  a 
most  undemocratic  method  known  as  "the  three  classe45  system/' 
By  this  method  the  ratepayers  who  pay  one-third  of  the  rates 
and  taxes  in  the  largest  amounts,  have  the  right  to  elect  one- 
third  of  the  whole  number  of  elected  members  of  the  town  council, 
those  ratepayers  who  pay  the  second  third  in  the  next  largest 
amounts,  elect  fiuiother  third  of  the  elected  members,  and  aU  the 
other  ratepayers,  whose  contributions  make  up  the  remaining  third 
of  the  rates  and  taxes,  elect  the  other  third  of  the  members  of 
the  town  council.  The  system  gives  nearly  all  voting  power  to 
the  largest  ratepayers,  sjid  reduces  each  of  the  voters  of  the 
third  class  to  a  close  approximation  to  insignificance.  The 
Berlin  figures  will  prove  this.  There,  less  than  one-third  of  1 
per  cent,  of  the  total  number  of  municipal  voters  have  the  right 
to  elect  one-third  of  the  members  of  the  town  council,  and  3  per 
cent,  of  the  total  number  of  voters  control  the  election  of  two- 
thirds  of  the  members  of  the  council.  But  this  is  not  alL  Half 
the  members  of  each  town  council  must  be  house  owners.  Hence 
the  interests  and  supposed  interests  of  rich  people  in  German 
towns  are  very  safe  from  attack. ,  And,  unfortunately  for  the 
working  classes  in  those  towns,  it  is  to  the  pecuniary  interest 
of  many  persons  that  the  price  of  land  shall  be  high,  and  that 
rents  shall  also  be  high.  For,  as  has  already  been  mentioned, 
when  the  towns  were  freed  from  their  encircling  walls  and 
forts,  the  new  streets  in  many  towns  were  made  very  wide, 
and  as,  if  small  houses  were  built  on  each  side  of  a  very  wide 
paved  street,  the  rents  would  have  to  be  extremely  high  to  cover 
interest  on  both  the  cost  of  the  buildi9g,  its  site,  and  the  land 
to  the  middle  of  the  street,  houses  of  five  and  six  storeys 
were  built.  Another  mistake  also  was  made:  too  great  dis- 
tances were  left  between  the  streets,  and  consequently  each 
building-site  was  very  large,  and  the  tall  house  standing  by 
the  street  did  not  cover  enough  of  it  to  enable  moderate 
rents  to  pay  interest  So  blocks  of  tall  buildings  were  added 
behind  those  standing  by  the  streets.  As  these  buildings 
were  so  tall,  they  had  to  be  solidly  built ;  and  the  cost  of  the 
expensive  structure  and  of  tbo  land  in  the  street  and  site. 
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even  when  distributed  over  many  dwellings,  made  it  neces- 
sary to  charge  high  rents.    Moreover  the  great  size  of  the 
houses,  indicated  by  the  fact  that  in  Berlin  the  average  number 
of  inhabitants  is  52*6  per  house,  and  in  Breslau  35*4,  makes  it 
impossible  for  any  one  who  cannot  command  a  good  deal  of 
capital  or  credit  to  build,  and  makes  the  supply  of  new  houses 
much  less  abundant  than  it  is  in  this  countiy,  where  a  house 
can  be  built  for  less  than  £200.     High  rents  for  dwellings  and 
high  prices  for  land  having  been  thus  created,  it  is  to  the  interest 
of  every  house-owner  and  every  owner  of  land  that  no  change 
shall  be  made  in  the  arrangement  of  new  streets,  and  in  building 
regulations,  which  will  lower  rents  and  prices  of  land ;  and  at 
least  some  members  of  the  elected  part  of  a  German  town 
council  are  obviously  fit  instruments  for  the  defence  of  the 
interest  of  the  owners  of  both  kinds  of  property.     Happily,  a 
considerable  number  of  men  of  high  character  and  great  intelli- 
gence are  elected,  and  these  and  many  of  the  members  of  the 
executive  portion  of  the  municipal  authority  strive  hard  to 
protect  the  interests  of  the  whole  community,  and  especially 
those  of    the  poorest  classes.      The  Oberbuergermeister  and 
Bueigermeister  of  a  German  town,  and  a  number  of  men  called 
Beigeordneten,  who  do  the  kind  of  work  which  in  this  country 
is  done  by  the  chairman  of  committees  of  a  town  council,  are  all 
paid  salaries,  and  are  elected  by  the  elected  members  of  the  town 
councils,  in  Prussia  for  periods  of  twelve  years ;  in  some  other 
German  countries  for  nine,  and  in  others  for  six  years.    At  the 
end  of  the  first  or  any  later  period  of  ofi&ce,  the  Buergermeister 
and  the  Beigeordneten  can  be  re-elected  or  not,  as  the  town 
council  decides ;  but  if  it  fails  to  re-elect  one  of  them,  it  has  to 
pay  him  a  pension,  the  amount  of  which  varjes  according  to  the 
length  of  time  for  which  he  has  served.   These  men,  knowing  that 
if  they  are  efficient,  courteous  to  their  colleagues,  and  of  good 
behaviour,  they  will  probably  remain  in  office  as  long  as  they 
wish  to  do  so,  have  time  and  every  motive  to  seek  to  advance 
the  interests  of  the  town  in  all  possible  ways.     It  is  under  their 
superintendence  that  the  admirable  building  plans,  which  have 
been  mentioned,  are  prepared  and  all  the  other  work  of  the 
authority  carried  on,  and  from  them  come  many  of  the  most 
valuable  suggestions  for  reform. 

To  return  now  from  this  digression  to  the  proposals  of  the 
new   Prussian   Housing   Bill,  which   embodies  many  of   the 
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suggestions  made  by  members  of  the  executive  portion  of  the 
municipal  authorities. 

The  Bill  states  that  consideration  for  the  need  for  dwellings 
must  be  added  to  the  considerations  to  which  regard  must  be 
had  in  fixing  street  and  building  lines ;  that  care  must  be  taken 
that  there  be  provided  open  spaces,  abundant  in  number  and  in 
size  (also  town-gardens,  play-grounds,  and  recreation-grounds), 
building  sites  of  suitable  depth  for  dwelling  purposes  corre- 
sponding to  the  varied  need  for  dwellings,  also  that  streets  of 
less  width  shall  be  made,  and  that  building  land  corresponding 
to  the  need  for  dwellings  shall  be  opened  out  by  the  fixing  of 
lines. 

Some  town  councils  have  felt  doubt  as  to  whether  the  Lines 
Act  of  1875  gives  them  power  to  create  separate  building  districts 
or  zones,  each  with  its  own  building  regulations,  and  as  the 
Prussian  Government  is  convinced  that  this  should  be  done,  the 
Bill  states :  "  By  Building  Bye-Laws  can  be  regulated : — 

"  1.  The  graduating  by  districts,  streets,  and  squares  of  the 
extent  to  which  sites  shall  be  covered  with  buildings ; 

"  2.  The  separation  of  particular  districts,  streets,  and  squares 
in  which  the  erection  will  not  be  allowed  of  buildings  which  are 
likely,  in  working,  to  cause  the  neighbouring  inhabitants  or  tho 
public,  danger,  injury,  or  annoyance,  by  diffusing  bad  smells, 
thick  smoke,  or  unusual  noise ; 

"  3.  The  plastering,  painting,  or  pointing  of  buildings  mainly 
serving  as  dwellings,  and  of  all  buildings  situated  on  streets  and 
squares ; 

"  4.  Proceedings  against  buildings  which  disfigure  the  streets 
or  public  places  in  towns  or  in  country  places." 

Germany  has  a  most  difficult  housing  problem  to  deal  with 
in  its  large  towns,  where  tall,  dear,  and  therefore  overcrowded, 
houses  are  very  numerous ;  but  even  ii;  those  towns  in  new 
districts  the  evils  caused  by  overcrowding  are  partly  compen- 
sated for  by  the  good  influence  of  the  pleasant  and  wholesome 
environment  of  the  houses ;  and  the  life  of  the  working  classes 
there  is  certainly  much  fuller  and  brighter  than  that  of  the 
inhabitfiuits  of  our  new  urban  districts.  In  those  new  districts 
of  German  towns,  where  the  houses  are  comparatively  small, 
the  combination  of  wholesome  dwellings  and  wholesome  environ- 
ment gives  results  far  superior  to  any  obtained  in  English  towns 
controlled  by  town  coimcils,   though  they  are  equalled,  and 
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perhaps  Burpassed,  by  the  results  obtained  in  England  in 
Bournville,  Port  Sunlight,  and  Mr.  Eowntree's  village  near 
York.  K  English  towns  would  adopt  the  best  kind  of  German 
town-planning,  and  retain  good  English  types  of  houses,  their 
new  districts  would  probably  be  the  most  wholesome  urban 
districts  in  the  world.  And  when  we  had  wholesome  new 
suburban  districts,  in  which  to  house  families  removed  from 
the  slums,  we  could  then  attack  the  old  slums,  and  eventually 
obtain  towns  wholesome  both  in  their  new  and  their  old 
districts. 

The  Grerman  Governments,  and,  the  Author  thinks,  all  German 
students  of  the  housing  problem,  know  that  towns  cannot  be 
brought  into,  and  kept  in,  a  condition  which  shall  make  it  possible 
for  human  beings  to  have  good  health,  physical,  mental,  and 
moral,  in  them  solely  by  means  of  town  building  plans,  and  of 
the  building  regulations  which  form  part  of  such  plans.  They 
believe  that  town  councils  must  own  much  land,  and  for  this 
purpose  must  have  the  right  to  buy  it  whenever  they  can  get  it 
as  private  persons  may ;  they  are  convinced  that  every  house 
containing  small  dwellings,  and  the  servants'  and  apprentices' 
rooms  in  large  houses,  must  be  carefully  inspected  at  not  very 
long  intervals  of  time ;  that  co-operative  and  other  societies  must 
be  encouraged  to  build  wholesome  small  dwellings  by  being 
provided,  by  direct  or  indirect  aid  from  Government,  with  loans 
of  money  at  low  rates  of  interest,  and  that  town  councDs  must 
})e  enabled  to  obtain  a  considerable  proportion  of  the  money 
needed,  to  defray  the  cost  of  making  towns  habitable  from  the 
persons  who  now  gain  most  by  the  growth  of  towns,  by  being 
empowered  to  rate  land  on  its  selling  value,  and  levy  rates  on 
unearned  increment.*  Legislation  for  the  attainment  of  all  these 
objects  has  been  already  passed  by  several  Governments,  and  is 
promised  in  the  near  future  by  the  others,  t  But  while  the  import- 
ance of  all  these  other  things  is  admitted  by  all  German  social 
reformers,  they  all  know  that  the  supremely  important  thing  is 


•  Two  hondred  and  sixty  Gennan  towns,  large  and  small,  now  rate  land  on 
its  market  value,  nine  tax  '*miearned  increment,"  and  about  fifty  others  are 
preparing  to  do  so. 

t  An  interesting  account  of  the  reforms  needed  for  the  improvement  of 
suburban  districts  is  given  in  <*Neue  Aulgaben  in  der  Bauordnungs  und 
Anaiedlungsfrage,  Eine  Eingabe  des  Deutschen  Vereins  fuer  Wohnungsreform," 
Ooettingen,  Vandenhoeck  &  Buprecht,  1906.    Price  Is. 
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the  building  plan.  In  all  lists  of  the  measures  needed  to  ensure 
that  towns  shall  be  made  less  dangerous  to  health  and  strength 
than  they  now  are,  the  improvement  of  the  building  plan  audits 
necessary  concomitant,  building  regulations,  has  the  first  place 
No  one  connected  with  a  German  town,  rich  land  owner,  or  poor 
landless  tenant,  doubts  that  it  is  necessary  for  his  welfare  that 
such  plans  shall  exist.  In  Professor  Baumeister's  book  on  thd 
enlargement  of  towns,  the  EngUsh  towns  are  mentioned  as  the 
only  modem  examples  known  to  him  of  the  monstrosity,  towns 
built  without  any  plan  at  all.  It  is  to  be  hoped  that  our  towns 
will  soon  cease  to  have  this  evil  distinction. 


DISCUSSION. 

The  Chairman  :  We  have  listened  to  one  of  the  most 
interesting  papers,  with  the  addition  of  these  very  useful 
lantern  pictures,  which  has  come  before  the  Association  for  a 
very  .long  time.  The  paper  is  one  which  opens  up  a  field  to  us 
which  is  almost  inconceivable  in  the  matter  of  dealing  with 
land  powers  existing  in  Germany,  powers  which  certainly  do  not 
exist  here,  and  which  we  can  hardly  anticipate  coming  into  effect 
in  our  time.  In  this  country  it  practically  lies  with  the  land- 
owner how  he  will  lay  his  land  out.  He  works  independently 
of  the  adjoining  landowner,  with  the  result  that  they  may  make 
streets  which  deliberately  miss  instead  of  forming  a  direct  line. 
I  have  known  cases  where  it  was  as  bad  as  that,  and  streets 
were  purposely  laid  out  to  miss  each  other.  The  question  of 
cost  is  one  which  cannot  be  lost  sight  of.  We  hear  of  these 
immensely  wide  streets  for  public  purposes,  but  we  have  not 
been  told  where  the  cost  comes  from.  The  owners  of  the  land 
who  have  to  give  up  possession  are  given  back  something 
which  Mr.  Horsfall  tells  us  is  equivalent  to  what  they  sur- 
render. But  there  still  exists  a  very  large  area  which  is 
absorbed  by  these  streets,  the  value  of  which  comes  apparently 
out  of  public  funds.  Mr.  Horsfall  has  spoken  often  of  wide 
streets,  but  until  almost  his  last  word  he  did  not  give  us  an 
idea  of  what  he  considers  a  wide  street.  Doubtless  Mr.  Horsfall 
knows  in  this  country  the  usual  minimum  required  by  the 
building  bye-laws  is  36  feet,  and  in  London  the  Building  Act 
requires  a  minimum  of  40   feet.    As  a  compliment  to  the 
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Author,  and  a  mark  of  appreciation  of  his  paper,  I  propose  a 
very  hearty  vote  of  thanks  be  accorded  to  him. 

Mr.  A.  H.  Campbell  :  I  rise  with  a  good  deal  of  pleasure  to 
second  the  vote  of  thanks.  I  was  glad  to  see  Mr.  Horsfall 
laid  such  stress  on  the  planting  of  trees.  I  think  trees  do  more 
than  anything  in  a  simple  and  inexpensive  way  to  break  down 
that  dreadful  monotony  of  bricks  and  mortar,  which  is  such  a 
nightmare  to  many  of  us.  It  is  unfortunate  that  the  Public 
Health  Act  of  1875,  and  all  the  amending  Acts,  have  not 
conferred  upon  the  local  authorities  power  to  charge  for  the 
planting  of  trees  as  an  improvement  work.  Another  matter 
Mr.  Horsfall  has  spoken  of  is  the  better  intercommunication  of 
roads  which  link  up  different  districts.  I  suppose  nowhere, 
except  rpund  London,  is  there  such  a  variety  of  separate  local 
governing  authorities — in  all  some  40  or  50 — each  separate 
from  and  with  no  power  over  each  other,  and  with  their 
boundaries  overlapping.  It  is  difficult  to  get  proper  inter- 
communication through  such  a  maze  of  authorities.  I  hope 
the  next  Public  Health  Act  will  include  some  compulsory 
clause  which  will  give  local  authorities  some  measure  of 
control,  so  that  that  will  be  accomplished.  Many  landowners 
we  have  to  deal  with  do  help  us,  and  in  my  own  district,  with 
the  help  of  public-spirited  men,  we  have  been  able  to  lay  out 
many  arterial  lines  of  highways.  Although  we  have  heard 
to-night  a  good  deal  about  the  enterprise  of  Germany,  yet  even 
in  Great  Britain  we  have  evidence  of  progress  on  similar  lines, 
although  perhaps  not  applicable  to  the  service  of  districts  which 
are  inhabited  by  the  artisan  and  labouring  classes.  Personally, 
I  think  the  new  town  of  Edinburgh,  laid  out  70  or  80  years  ago 
by  Mr.  Playfair,  is  a  fine  example  of  this.  Many  of  our  sea- 
coast  towns— Hove,  for  instance — are  the  best  examples  of 
laying  out  on  progressive  and  advanced  lines  in  this  country. 
Then  we  have  Boumville  and  Port  Sunlight,  but  these  are 
philanthropic  experiments,  and  cannot  be  considered  where 
philanthropy  does  not  apply.  In  Germany,  if  they  have  not 
got  a  good  public  spirit  behind  them,  they  have  certainly 
a  most  autocratic  set  of  officials,  and  I  am  not  certain  whether 
this  is  not  the  secret  of  the  success  of  the  efforts  of  which 
Mr.  HorsMl  has  spoken. 

The  vote  of  thanks  was  unanimously  accorded. 

The  Mayor  of  Battersea  :  I  have  been  very  much  interested 
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in  the  address,  which  has  taught  us  many  lessons  of  what  can 
be  done  if  the  people  of  a  country  or  district  determine  to  work 
on  the  right  lines.  Unfortunately  in  London  we  have  too 
many  authorities.  We  are  divided  up  into  twenty-eight  dis- 
tricts, and  we  are  centrally  governed  by  one  Board,  whose 
powers  are  somewhat  limited.  I  think  it  would  be  better  if  we 
had  a  little  less  of  those  bodies,  fimd  one  central  body  with 
greater  powers,  in  order  that  we  might  work  on  the  lines 
suggested  by  Mr.  Horsfall  in  his  address.  We  are  somewhat 
better  oflF  than  Germany  in  the  matter  of  representation.  We 
do  allow  more  freedom  to  our  people.  In  Germany  it  is  almost 
impossible  to  get  anything  like  democratic  representation.  I  do 
not  suppose  for  one  moment  the  Meeting  will  agree  with  me, 
but  I  consider  the  whole  moral  of  the  address  to  be  state 
ownership  of  land  for  the  carrying  out  of  this  movement  of 
town  planning.  I  quite  agree  with  Mr.  Campbell  that  trees  in 
the  roads  are  an  absolute  necessity.  In  Battersea  we  have  a 
small  estate,  and  one  of  the  first  things  we  considered  in  its 
laying  out  was  the  provision  of  trees.  We  have  many  streets 
with  trees  planted  on  both  sides,  and  we  shall  extend  that  every 
year.  We  recognise  trees  are  necessary,  not  ooly  from  the  point 
of  beauty  but  of  health.  Unfortunately  our  powers  are  limited. 
We  have  to  satisfy  another  body  superior  to  ourselves.  I  hold 
that  the  Acts  we  work  under  in  London  should  be  consolidated, 
and  the  districts  and  streets  should  be  laid  out,  not  for  the 
interests  of  the  few,  but  for  the  interests  of  the  people  who  will 
occupy  the  land.  In  that  respect  I  may  not  be  democratic,  but 
we  have  absolute  proof,  in  the  example  of  Germany,  that  we 
should  work  on  those  lines.  Our  first  difficulty  is  in  acquiring 
land,  and  the  next  is  to  convince  the  people  to  whom  we  supply 
our  plans  that  our  plans  are  the  right  ones. 

Alderman  Thompson,  Eichmond,  Chairman  of  the  National 
Housing  Reform  Council :  I  have  heard  my  friend,  Mr.  Hors- 
fall, speak  a  good  many  times  on  this  subject,  and  whenever  he 
speaks  he  throws  new  light  on  it.  The  real  authorities  we 
have  to  convince  are  the  practical  men  who  will  advise  the 
Councils.  For  that  reason  the  Housing  Eeform  Council  has 
requested  Mr.  Horsfall,  and  he  has  kindly  consented  to  give  his 
time  and  abilities  to  placing  the  matter  before  those  who  are 
entrusted  with  the  control  and  development  of  our  towns. 
Then  we  have  had  deputations  to  the   Prime   Minister  and 
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the  President  of  the  Local  Government  Board.  They  said  the 
whole  of  onr  proposals  were  full  and  fair  and  reasonable, 
and  I  venture  to  say  the  proposals  Mr.  Horsfall  has  put 
forward  to-night  are  fair  and  reasonable.  We  urge  very 
strongly  that  there  should  be  a  central  authority  with  very 
complete  power  over  land,  housing  and  transit — those  three 
things  being  so  intimately  connected.  I  believe  we  shall 
get  power  to  control  the  lines  of  main  roads.  If  we  get  nothing 
but  that  it  will  be  a  very  great  thing  to  obtain  in  the  Public 
Health  and  Housing  Bill  of  next  year.  It  is  important  that 
tJie  men  who  wUl  have  to  administer  these  Acts  should  make 
up  their  minds  as  to  what  they  can  ask  for.  We  could  ask  for 
powers  over  main  rojuis,  which  I  believe  we  should  get,  and 
then  we  might  go  further  and  have  reserve  plots  for  churches, 
for  houses  for  the  working  classes,  and  for  public  buildings. 
The  main  roads  are  what  we  can  all  agree  upon,  but  we  can 
reserve  the  other  matters  for  further  consideration.  From  what 
I  have  seen  and  know  of  local  authorities,  I  think  most  of  them 
will  agree  that  those  powers  should  be  given.  Sir  Henry 
Campbell-Bannerman  told  the  deputation  there  are  two  ex- 
tremes— the  one  advocated  by  the  Mayor  of  Battersea  that 
there  should  be  general  powers  to  buy  all  the  land,  and  the 
other  extreme  is  that  there  should  be  no  power  to  buy  land 
unless  it  is  immediately  required.  Between  these  two  there 
is  a  middle  course  to  be  taken,  which  will  empower  local 
authorities  to  buy  land  for  future  development.  If  the  local 
authorities  have  power  over  transit  they  will  be  able  to  indicate 
where  land  will  be  most  valuable.  I  can  only  call  your  atten- 
tion to  Brentford,  where  it  is  proposed  to  spend  half  a  million 
of  money  to  widen  one  street.  If  there  had  been  a  building 
plan  at  Brentford  only  ten  years  ago  it  would  have  saved  a 
quarter  of  a  million.  Then  look  at  Eichmond.  When  I  went 
to  Richmond  land  was  changing  hands  at  hundreds  where  we 
now  have  to  spend  thousands  of  pounds.  Land  which  formerly 
was  worth  £600  per  acre  is  now  worth  £6000  per  acre.  I  hope 
you  will  agree  upon  some  practical  proposals  to  place  before 
the  Grovemment,  and  to  get  the  thin  end  of  the  wedge  in,  so 
that  we  may  have  some  general  town  plan  agreed  to  by  the 
authorities,  and  that  there  shall  be  certain  powers  given  to 
them  for  purchasing  a  certain  portion  of  land.  I  would 
suggest  that-  we  should  adopt  the  German  plan  for  dealing 
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with  the  land,  and  the  English  plan  for  dealing  with  the 
buildings. 

Councillor  Andover,  Paddington:  I  thoroughly  endorse 
what  the  previous  speakers  have  said.  As  Chairman  of  a  Public 
Health  Committee,  I  shall  be  only  too  delighted  if  we  can 
develop  our  streets  with  trees.  If  it  can  be  done  in  Germany  I 
do  not  see  why  it  should  not  be  done  here. 

Mr.  C.  H.  W.  Biggs:  I  am  far  too  much  of  a  cynic  to 
believe  that  if  we  were  to  try  Parliament  and  the  Government 
we  should  get  one-half  of  the  things  which  have  been  hinted 
at  to-night.    Let  us  be  very  modest     One  of  the  broad  lessons 
that  the  recent  Commission  on  the  traffic  in  London  has  taught 
is  that  we  have  allowed  streets  in  the  suburbs  of  London  to  be 
made  in  a  higgledy-piggledy  fashion,  with  no  plan  from  begin- 
ning to  end.    We  have  no  chance  of  following  Germany.    We 
must  take  our  towns,  streets,  and  buildings  as  they  are.    There 
is  an  average  of  five  to  six  persons  per  house  in  England,  and 
from  thirty-five  to  fifty  in  the  towns  of  Grermany.   If  our  houses 
are  to  be  large  caravanserai,  housing  a  huge  population,  then  we 
must  follow  Germany.     But  is  that  possible  or  desirable  ?    If 
we  have  a  rearrangement  of  the  streets  which  radiate  in  every 
direction,  we  can  get  rid  of  a  good  deal  of  the  congestion  which 
exists.    I  will  give  you  an  idea  of  what  might  be  done  and  has 
not  been  done.     The  population  of  London  in  1700  was  about 
550,000;  in  1800  it  had  increased  to  about  a  million  and  a 
quarter.    Since  then  it  has  increased  enormously,  and  probably 
during  the  last  century  a  milUon  houses  were  built  in  and  around 
London.    And  there  was  not  in  the  whole  of  those  building 
operations  one  predominant  plan  for  the  whole  of  London. 
Take  the  main  roads.     There  has  not  been  a  new  one  made  for 
the  whole  century.    The  relief  which  has  come  is  from  private 
enterprise — from  railways  and  not  street  traffic.   Take  Germany, 
Cologne,  Frankfurt ;  these  towns  were  not  large  towns  fifty  or 
sixty  years  8^o.     They  were  surrounded   by  ramparts.    The 
ramparts  have  been  knocked  down,  leaving  a  huge  circle  of  land 
which  has  been  laid  out  in  streets,  radiating  from  the  centre 
outwards.    What  I  wanted  to  hear  was  a  definite  proposal, 
which  may  be  handed  to  the  Local  Government  Board  or 
Parliament,  showing  that  we  have  definite  ideas  that  towns 
should  be  extended  according  to  plans,  and  that,  so  far  as  the 
main  thoroughfares  are  concerned,  those  main  thoroughfares 
should  be  determined  and  pre-determined  at  all  costs. 
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Mr.  F.  R.  Durham,  Westminster :  I  stand  here  this  evening 
in  perhaps  an  unique  position,  because  I  have  twelve  years  on 
the  Continent  at  my  back,  having  spent  my  time  in  Frankfurt, 
and  in  the  municipal  service  of  other  cities.  I  should  like  to 
take  some  of  the  points  Mr.  Horsfall  has  mentioned  and  answer 
them.  The  Author  has  spoken  from  an  optimistic  point  of  view, 
but  there  is  another,  viz.  municipal  extravagance.  In  the  begin- 
ning of  his  paper,  Mr.  Horsfall  referred  to  the  development  of  the 
suburbs,  he  is  quite  right  in  saying  that  German  towns  are  not 
developing  in  suburbs.  Frankfurt,  for  instance,  thirteen  years 
ago,  was  a  city  of  180,000  people ;  it  is  now  a  city  of  350,000. 
What  does  that  growth  mean  but  the  incorporation  of  the 
surrounding  suburbs?  Hanover,  Leipzig,  and  Cologne  show 
the  same  rapid  development.  Then,  again,  the  Author  is  very 
hard  on  the  British  working  man,  and  the  lack  of  family  life 
and  happiness.  I  have  had  a  good  experience  of  the  German 
working  men,  and  I  have  noticed  that  the  British  working 
man's  life  here  has  in  many  ways  more  happiness.  Germany 
is  the  land  of  discontent  of  the  working  classes,  the  home  of 
social  democracy.  Notable  confirmation  of  this  was  given 
to  me  by  a  German  friend  who  had  come  over  to  study  the 
social  and  housiiig  questions  of  British  workmen.  He  had 
come  over  prejudiced  against  everything  English,  but  after 
three  months  he  returned  and  said  "  everything  is  quite  different 
to  what  I  expected.  We  are  sixty  years  behind  England  in 
the  treatment  of  working  men,  hygiene  and  everything  else." 
It  maybe  of  interest  to  state  that  many  of  the  principles  quoted 
as  coming  from  Germany,  originated  in  England. .  In  1842, 
the  year  of  the  wakening  of  Germany  to  hygiene,  a  very 
disastrous  fire  occurred  in  Hamburg,  and  an  English  engineer, 
Mr.  Lindley,  who  was  there  on  railway  work,  successfully 
assisted  the  authorities  in  subduing  the  conflagration.  He  was 
afterwards  called  in  to  sewer,  water,  and  re-plan  the  burnt 
portion  of  the  city.  He  laid  it  out  on  the  broad  principles  on 
which  towns  should  be  laid  out,  with  wide  streets  and  open 
spaces.  These  principles  have  been  copied  in  other  towns. 
Mr.  Lindley  advised  Frankfurt,  Diisseldorf,  and  other  towns ;  so 
really  these  ideas  of  town  planning  were  brought  from  England 
to  Germany,  but  have  been  developed  to  a  fine  art  by  the 
characteristic  thoroughness  of  the  German  nation. 

The  whole  construction  of  the  municipal  bodies  in  Germany 
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is  difiFerent  from  that  in  this  country.  A  correct  comparison  of 
the  Continent  and  English  municipal  bodies  might  be  made  in 
reference  to  the  British  Parliament.  The  Premier  might  be  com- 
pared to  the  Mayor,  and  the  Cabinet  to  his  Councillors,  and  the 
Town  Council  to  the  Members  of  Parliament.  In  this  municipal 
Cabinet  the  municipal  Engineer  is  usually  elected,  and  takes 
part  in  the  technical  discussions.  All  projects  and  plans, 
whether  administrative,  financial,  or  technical,  as  a  rule  originate 
in  the  municipal  Cabinet,  and  are  sent  to  the  Town  Council  for 
acceptance,  it  being  unusual  for  the  Town  Council  to  make 
proposals  to  the  Cabinet.  The  Mayor  does  not  preside  over  the 
Council ;  a  speaker  elected  from  the  body  of  the  Town  Council 
takes  the  chair.  The  Mayor  and  his  Cabinet  sit  on  one  side 
together,  and  each  Cabinet  Member  represents  his  particular 
duties,  finance,  education,  administration,  etc. 

The  Author  has  referred  to  the  laws  of  Dr.  Adickes,  of 
Frankfurt.  Those  laws  were  passed  about  1900,  and  have  now 
been  working  about  five  years.  The  system  on  which  these 
laws  act  is  the  consolidation  of  plots,  and  the  redistribution  in 
accordance  with  the  proposed  alignment.  They  thus  avoid  all 
awkwardly  shaped  plots,  and  the  landowners  as  well  as  the 
municipal  authorities  benefit.  In  Frankfurt,  in  order  to  facili- 
tate the  actual  working  of  those  laws,  the  municipality,  through 
the  Mayor,  generally  buys  up  property  to  a  great  extent  gradu- 
ally in  order  to  be  one  of  the  largest  proprietors  prior  to  the 
development,  so  that  when  the  time  for  development  was  ripe, 
it  was  the  town  of  Frankfurt  that  had  the  principal  voice  in  the 
redistribution. 

It  must  be  remembered  that  Germany  is  a  military  nation, 
accustomed  to  obey  orders,  and  thoroughly  autocratic  in  its 
Government,  and  it  is  here  that  the  judiciously  administered 
autocracy  comes  in  and  forces  the  other  landowners  to  come 
to  terms.  There  is  no  doubt  this  law  has  worked  very  satis- 
factorily, and  there  is  a  likelihood  that  it  will  become  law 
throughout  Germany.  Another  point  of  difference  in  the  work- 
ing of  a  German  municipality  may  well  be  mentioned.  In 
the  large  cities,  and  even  to  towns  of  about  10,000  inhabitants, 
there  is  a  department,  not  exactly  the  British  surveyor's 
department,  but  another  department  which  is  solely  respon- 
sible for  the  town  plans,  carrying  out  work  of  a  somewhat 
similar  nature  to  the  ordnance  survey.    That  ordnance  survey 
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department  is  responsible  for  the  careful  planning  and  all  the 
levels,  so  that  it  will  be  very  diflicult  to  find  a  German  town 
of  even  10,000  inhabitants  which  has  not  a  complete  plan, 
with  all  the  horizontal  curves,  roads,  streets,  and  open  spaces 
marked  out  for  future  developments,  in  order  that  the  drainage 
engmeer  (who  is  also  responsible  to  a  large  extent  in  the  laying 
out  of  the  cities)  can  design  the  complete  plan  of  sewers,  and 
determine  the  main  lines  for  years  in  advance,  and  provide  for 
all  future  requirements  of  grade,  storm  outlets,  etc.  I  hope  to 
have  the  opportunity  of  meeting  the  Association  again,  and 
thank  the  members  for  their  kind  attention,  and  the  Author 
for  his  most  interesting  paper. 

Dr.  Lyon  (London) :  A  year  ago  I  threw  out  a  suggestion, 
which  received  considerable  support,  as  to  how  we  should 
proceed  in  improving  London  from  the  hygienic  point  of  view. 
I  will  tell  you  in  two  words  what  happens  now.  A  zone  of 
houses  is  built  near  the  country.  There  is  plenty  of  land 
outside.  Then  another  zone  of  houses  is  built  outside  that, 
and  makes  the  first  zone  uninhabitable.  They  become  a  collec- 
tion of  dwelling-places  in  which  it  is  not  fit  that  the  human 
child  should  be  bom  and  brought  up.  The  remedy  seems  pretty 
simple,  and  I  have  never  heard  any  one  say  a  word  against  it. 
A  fund  should  be  formed  for  providing  open  spaces  and  proper 
streets,  and  every  house,  when  it  is  built,  should  subscribe 
towards  that  fund.  We  shall  never  have  the  cut-and-dried 
system  of  Germany ;  we  do  not  want  it.  What  is  wanted  is 
that  the  municipalities  of  London  should  have  a  fund  so  that 
they  may  be  in  a  position  to  say  where  there  should  be  a  park, 
and  make  arrangements  for  wide  streets,  and  compensate  the 
owners  of  the  land  from  the  fund,  and  this  fund  should  be 
sufficient  for  the  purpose.  It  would  be  easy  to  find  out  how 
much  the  fine  should  be  upon  each  house  when  built  to  make 
the  district  a  place  of  decent  habitation. 

Mr.  J.  Lemon  :  I  have  been  very  much  impressed  with  the 
speech  of  Mr.  Durham.  I  have  visited'  Germany,  and  I  must 
say  there  is  a  good  deal  to  learn  from  that  country.  The  town 
of  Hamburg,  with  its  wide  streets  and  open  spaces,  is  a  town  of 
very  fine  appearance.  I  cannot  say  I  was  very  much  impressed 
with  Berlin.  Certainly  the  Unter  den  Linden  is  one  of  the 
finest  streets  in  Europe ;  but  the  Frederichstrasse  is  not  a  very 
wide  street.    Put  jou  must  not  have  wide  streets  at  the  sacrifice 
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of  the  health  of  the  inhabitants.  There  are  a  lot  of  extra- 
ordinary facts  in  the  paper  which  confirm  my  view  of  what  I 
saw  when  in  Berlin.  I  wanted  to  know  where  the  working 
men  lived,  and  some  large  houses  were  pointed  out  to  me,  five 
or  six  storeys  high.  I  do  not  want  to  use  hard  terms  about 
them.  Some  people  in  this  country  would  call  them  rabbit 
hutches.  They  were  certainly  very  much  overcrowded,  I 
formed  the  opinion  that  German  .towns  suffered  more  than 
English  towns  from  high  rents  and  overcrowding.  I  think  I 
may  say,  without  having  any  statistics  to  guide  me,  there  is 
more  overcrowding  in  the  city  of  Berlin  than  in  London. 

Mr.  HoRSFALL :  There  is  certainly  much  more  overcrowding 
in  Berlin  than  in  London. 

Mr.  Lemon  :  You  confirm  it.  When  you  hear  of  an  average 
of  fifty-one  persons  to  a  house,  I  do  not  think  our  English  ideas 
will  agree  with  that.  Some  controlling  influence  is  necessary 
in  order  that  our  main  roads  and  arteries  should  be  laid  out  in 
a  proper  plan.  If  you  are  to  have  that  you  must  give  up 
some  of  your  parochial  ideas, — I  use  the  words  "parochial 
ideas  "  advisedly — and  consent  to  some  form  of  centralisation, 
I  know,  that  does  not  go  down  with  certain  people.  Nothing 
offends  local  bodies  so  much  as  a  controlling  authority.  I  had 
the  honour  to  serve  six  years  on  the  County  Council  of  Hamp- 
shire, and  it  was  enabled  to  do  a  good  deal  of  useful  work. 
They  have  the  power  to  regulate  main  roads  throughout  the 
county.  They  ought  to  have  greater  powers  in  the  laying- 
out  and  controlling  of  new  streets.  They  already  have  the 
power  to  control  existing  streets.  That  would  not  require  a 
great  deal  of  legislation  to  bring  about.  The  landlords  are 
not  quite  such  a  bad  lot  as  some  people  think  they  are. 
Where  a  landowner  has  the  control  of  a  large  area  of  land, 
.  there  are  many  instances  in  this  country  where  he  has  laid  it 
out  to  great  advantage.  Go  to  Folkestone,  a  beautifully  laid 
out  town ;  go  to  Eastbourne,  controlled  by  the  Duke  of  Devon- 
shire ;  go  to  Newcastle ;  and  there  are  many  other  instances. 
Where  the  owner  has  control  of  a  large  estate,  he  invariably  sees 
it  is  to  his  interest  to  lay  it  out  with  good  wide  roads.  I  have 
had  to  lay  out  a  good  many  estates,  and  that  is  the  invariable 
practice  I  have  acted  upon.  It  is  to  the  interest  of  the  large 
landowner  to  do  that ;  and  it  is  in  the  interest  of  the  community. 

Mr.  A.  Gladwell:   One  cannot  but   be  struck  by  the 
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illustrations  put  upon  the  screen,  but  they  seem  to  my  mind  to 
indicate  an  absence  of  control  over  one's  land  which  is  amazing 
to  an  Englishman.  If  a  man  buys  a  piece  of  land  in  England 
he  likes  to  feel  that  he  controls  it.  If  we  are  to  control  the 
operation  of  building  developments  in  the  suburbs  of  existing 
towns,  we  must  have  some  such  power  as  has  been  indicated. 
I  was  wondering,  when  the  Author  was  speaking,  whether, 
without  the  introduction  and  passing  of  a  special  Act  of  Parlia- 
ment, or  the  consolidation  of  existing  Acts,  the  old  Enclosure 
Act  could  not  be  extended  to  meet  the  case.  If  we  were  to 
take  any  specific  area  of  land  in  particular  localities,  then  there 
are  numerous  owners  of  land  who  could  be  brought  within 
the  provisions  of  the  Enclosure  Act,  and  the  Commissioners 
appointed  to  re-allocate  and  redistribute  the  various  areas  of 
land  could  (under  the  powers  reserved  to  them)  reserve  for 
public  purposes  such  land  as  would  be  required  under  a  com- 
prehensive and  intelligible  plan.  Another  thought  struck  me 
also.  Amid  aU  this  comprehensive  scheme  of  redistribution  of 
areas,  where  would  our  building  bye-laws  come  in  ?  Eecently 
there  has  been  an  attempt  to  discredit  existing  building  bye-laws, 
and  some  hard  things  have  been  said  about  local  authorities, 
the  incompetence  of  their  officials,  the  viciousness  of  the  average 
building  surveyor,  etc.  If  we  are  to  submit  to  this  radical 
iQterference  with  our  land,  does  it  not  follow  that  we  should 
have  to  submit  to  similar  strict  supervision  over  our  buildings  ? 
There  has  been,  as  we  all  know,  an  agitation  having  for  its 
object  the  extinguishing  of  all  building  bye-laws,  and  the  aban- 
donment of  all  control  over  buildings.  In  fact,  to  let  every  man 
please  himself.  But  I  fear  such  would  be  disastrous  in  practice. 
If  we  are  to  experience  this  consummation  in  England,  it  may 
be  that  we  must  have  larger  areas  of  control.  Something  has 
been  said  about  County  Councils.  County  Councils  may  have 
their  admirers ;  I  am  not  among  them.  The  less  we  centralise 
control,  and  the  more  locally  we  spend  the  money,  the  better 
it  will  be.  County  Councils,  as  at  present  constituted,  can  do 
nothing  for  local  authorities  that  local  authorities  cannot  do 
very  much  better,  and  more  economically  for  themselves. 

Mr.  T.  C.  HoRSFALL,  in  reply :  I  feel  it  to  be  an  honour  in 
being  permitted  to  speak  to  a  number  of  men  whose  opinion  on 
this  subject  I  know  to  be  much  more  valuable  than  any  I  can 
form.    I  did  not  give  any  particulars  about  the  width  of  roads 
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because  I  believe  the  best  German  authorities  are  conviDced 
they  have  gone  too  far  in  the  direction  of  making  wide  roads. 
Mr.  Durham  has  misunderstood  my  remarks  about  suburbs. 
The  movement  from  the  centre  to  the  suburbs  has  been  less 
marked  in  Germany  than  here.  That  statement  is  made  on  the 
authority  of  many  friends  who  understand  German  life.  I  do 
not  think  Mr.  Durham  understood  to  what  I  was  referring. 
The  most  intelligent  of  the  working  people  are  leaving  the 
centre,  the  semi-slum  districts,  because  they  find  a  satisfactory 
family  life  is  impossible,  and  removing  to  the  suburbs,  where 
they  find  the  same  semi-slum  conditions  are  being  set  up. 
Then  Mr.  Durham  thinks  I  said  the  German  workman  is  better 
oEf  than  the  English.  I  said  nothing  of  the  kind.  Where  I 
have  said  family  life  is  dying  out  is  in  the  large  towns,  I  have 
compared  the  German  life  with  life  in  the  large  manufacturing 
towns.  In  Manchester,  where  there  is  not  a  decent  place  for  a 
working  man  to  go  and  spend  time  pleasantly  with  his  wife 
and  family,  I  have  some  friends — German  ladies — who  have 
worked  among  our  poor,  and  for  ten  years  had  done  similar 
work  in  Berlin,  and  they  assure  me  that  in  the  poorest  districts 
there,  where  the  overcrowding  is  most  serious,  the  people  have 
more*  of  family  life  than  the  people  have  in  Ancoats,  and  the 
worst  districts  in  Liverpool. 

Communicated  Eeply. 

In  the  discussion  which  followed  the  reading  of  my  paper, 
four  questions  were  asked,  which  could  not  be  answered  at  the 
moment — 

1.  It  is  stated  in  the  paper  that  Berlin  streets  are  very 
wide.     What  is  the  usual  width  ? 

2.  Where  the  width  of  existing  streets  is  increased  to  con- 
form with  a  plan  subsequently  laid  down  by  the  Advisory 
Board  of  Experts,  does  the  local  authority  compensate  an  owner 
for  the  area  taken  ? 

3.  Is  compensation  paid  to  the  owners  for  the  area  absorbed 
by  extra  wide  boulevards  on  newly  developed  estates,  which 
may  be  laid  down  on  Unes  settled  by  the  Advisory  Board  ? 

4.  Does  the  local  authority  pay  the  cost  of  street  formation, 
together  with  the  forming  and  planting  of  shrubberies,  where  a 
large  area  of  ground  has  been  taken  from  property  owners  for 
the  purpose  ? 
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I  can  best  answer  these  questions  by  quoting  the  section  of 
the  Prussian  Stieet-lines  and  Building-lines  Act  of  July  2, 
1875  (§  15),  'which  relates  to  the  width  of  streets  and  the 
payment  of  their  cost.     The  section  is  thus  worded — 

"  It  may  be  decided  by  bye-laws ;  in  the  case  of  the  con- 
struction of  a  new  street,  or  the  lengthening  of  an  already 
existing  street,  if  such  street  be  intended  for  building  on,  as 
well  as  in  the  case  of  the  building  on  existing  streets,  or  parts 
of  streets,  on  which  no  building  has  hitherto  taken  place,  that 
the  clearing  of  the  ground,  the  construction  and  the  adequate 
draining  and  lighting  of  the  street,  and  also  the  temporary 
maintenance  of  it — for  at  the  longest  five  years— shall  be 
carried  out  by  the  persons  who  build  (Untemehmer)  the  new 
buildings,  or  by  the  owners  of  the  land  touchiug  the  street — by 
the  latter  so  soon  as  they  erect  buildings  on  the  new  street — 
or  that  they  shall  pay  a  contribution  for  the  necessary  costs  of 
all  these  measures.  The  owners  of  the  land  bordering  the 
street  cannot  be  biurdened  with  these  duties  for  more  than  half 
the  width  of  the  street,  and,  if  the  street  is  wider  than  26 
metres  (28  yards,  1  foot,  3  inches),  not  for  more  than  13  metres. 
In  calculating  the  costs,  the  cost  of  the  whole  of  the  con- 
struction of  the  street  and  of  its  maintenance  respectively 
must  be  calculated  together  and  charged  to  the  owners  in 
proportion  to  the  length  of  their  boundaries  which  touch  the 
street." 

The  foregoing  extract  answers  questions  3  and  4. 

Question  No.  2  can  be  answered  by  the  quotation  of  another 
section  of  the  same  Act  (§  13),  which  runs — 

"  Compensation  cannot  be  claimed  for  the  restriction  of  free- 
dom to  build  due  to  the  regulations  of  §  12  "  (which  forbids 
building  till  a  street  is  ready  for  the  purpose),  "  and  compen- 
sation for  deprivation  or  restriction  of  ownership  of  land  caused 
by  the  adoption  of  new  lines  can  be  claimed  only  in  the  following 
cases: — 

(1)  If  the  areas  of  land  destined  for  streets  and  squares  are 
made  over  for  public  traffic  at  the  request  of  the  town. 

(2)  If  the  street-line  or  building-line  touches  existing  build- 
ings, and  the  plot  of  land  is  cleared  of  buildings  up  to  the 
new  line. 

(3)  If  the  street-line  of  a  street  which  has  to  be  constructed 
touches  a  plot  of  land  which  is  not  yet  built  on,  but  which  has 

Digitized  by  VjOOQ IC 


82  PLAKNIKG  0^  TOWN-EXTENSIONS  IN  GERAtANY. 

been  prepared  for  building  on,  and  at  the  time  when  the  n6W 
street-line  is  adopted,  is  situated  on  another  street  whieh  is 
already  ready  for  traffic  and  for  buildings,  and  building  takes 
place  on  the  line  of  the  new  street." 

The  compensation,  in  all  cases  of  land  destined  for  streets 
and  squares,  is  granted  for  withdrawal  of  ownership  of  land. 
Also  compensation  is  given  for  the  reduction  of  the  property 
which  has  been  built  on  in  those  cases  under  No.  2,  in  which 
a  reduction  of  property  occurs  in  consequence  of  a  building-line 
other  than  the  street-line  being  established.  (§  12  of  the  Law 
respecting  the  Expropriation  of  Property  in  Land  of  June  11, 
1874.) 

In  all  the  above-mentioned  cases  the  owner  can  demand 
that  the  whole  plot  of  land  shall  be  taken  over,  if  the  plot  is 
entirely,  or  to  so  great  an  extent  taken  in  by  the  line  as  to  be, 
according  to  the  Local  Building  Begulations,  no  longer  fitted 
for  building  purposes. 

One  of  the  slides  shown  to  illustrate  the  paper  was  of  a 
typical  block  of  Berlin  barrack-dwellings.  The  streets  surround- 
ing the  block  have  the  following  widths :  one,  74  feet ;  two,  85 
feet;  one,  112  feet.  These  are  common  widths  of  streets  in 
Berlin. 

The  regulations  of  the  General  Building  Law  for  the  Kingdom 
of  Saxony  of  July  1,  1900,  are  regarded  by  many  housing 
reformers  in  Germany  as  the  best  now  in  force.  They  compel 
owners  of  land  to  give  land  for  streets  up  to  a  width  of  28 
yards,  if  the  street  is  to  have  buildings  only  on  one  side,  and 
up  to  a  width  of  18^  yards  if  there  are  to  be  buildings  on  both 
sides.  A  man  who  holds  land  by  a  new  square  must  give  land 
of  the  width  of  26  yards.  The  principal  clauses  of  the  Saxon 
Act  are  given  on  pp.  51-71  of  "  The  Example  of  Grermany." 


A  hearty  vote  of  thanks  was  passed  to  the  President  and 
Council  of  the  Institution  of  Civil  Engineers  for  the  use  of  tho 
rooms  of  the  Institution  for  the  purposes  of  the  meeting. 
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HOME  COUNTIES  DISTKICT   MEETING. 

May  11,  1907. 

Held  at  tlie  Leopold  Institute^  Slough, 
J.  Patten  Bakbek,  MJnst.C.R,  President,  in  the  Chair, 


The  Members  were  received  by  the  Chairman  of  the  Slough 
Urban  District  Council  (F.  Parr,  Esq.,  J.P.) ;  the  Chairman  of 
the  Eton  Rural  District  Council  (J.  Hartopp-Nash,  Esq.,  J.P.) ; 
and  the  Chairman  of  the  Bucks  County  Council 

The  President  suitably  acknowledged  the  hearty  welcome 
giyen  to  the  Association  by  the  Chairmen  of  the  various  Local 
Councils. 


SOME  PARTICULARS  OF  A  SMALL  TOWN. 

By  W.  W.  cooper. 
Surveyor  to  the  Urban  District  Council  of  Slough. 

The  comparatively  modem  town  of  Slough  lies  chiefly  in  the 
ancient  Parish  of  Upton-cum-Chalvey,  is  situate  on  the  main 
line  of  the  Great  Western  Railway,  and  has  for  its  neighbours 
the  historic  towns  of  Windsor  and  Eton.  The  name  Upton 
is  mentioned  in  the  Doomsday  Book  as  "Upper  Town"  or 
"  Opetone,"  being  a  Manor  or  Tithing  of  Earl  Harolds.  The 
Manor  was  granted  by  William  I.  to  Hugh  de  Beauchamp, 
whose  son  subsequently  gave  it,  with  a  right  of  presentation 
to  the  Church  of  Upton,  to  the  Convent  of  Augustiania  Canons 
at  Merton  in  Surrey,  a  monastery  founded  in  1121  by  Gilbert 
Norman  and  Henry  I. 
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In  1824  the  place  was  so  insignificant  that  there  was  no 
resident  clergyman,  doctor,  or  lawyer  in  the  parish. 

The  word  "  Slough  "  is  a  corruption  from  the  word  "  Slow," 
which  was  the  name  of  the  open  land  in  that  part  of  the  parish 
called  in  old  documents  the  "Slow  Field,"  as  distinguished 
from  "  Upton  Field,"  and  the  "  Chalvey  Field." 

In  consequence  of  the  making  of  the  Great  Western  Eail- 
way,  which  was  opened  as  far  as  Maidenhead  on  June  4, 
1838,  the  population  began  to  increase,  and  old  accounts  speak 
of  the  ''  singular  healthiness  of  the  soil  and  climate,"  and  this 
is  said  to  have  caused  the  building  of  that  part  of  the  town 
known  as  Sussex  Place  and  Upton  Park. 

Eton  College  long  successfully  opposed  a  railway  station  at 
Slough,  but  from  the  time  this  was  obtained  an  impetus  was 
given  to  building,  and  the  name  "Slough"  chosen  by  the 
railway  company  and  post  office  has  overshadowed  and  obscured 
the  older  name  of  Upton. 

That  the  soil  of  the  district  is  well  adapted  to  the  growth 
of  flowers,  Messrs.  Turners'  and  Veitches'  Icu-ge  nurseries  show. 
In  former  days  mulberry  trees  and  the  breeding  of  silkworms 
was  largely  in  vogue. 

One  of  the  largest  buildings  is  the  British  Orphan  Asylum 
near  the  station,  originally  Dotesio's  Hotel. 

In  the  afore-mentioned  church  lie  the  remains  of  the  great 
astronomer  Sir  William  Herschel,  who  resided  at  "  Observatory 
House,"  where  he  made  and  erected  his  40-feet  and  20-feet 
telescopes,  and  was  the  means  of  discovering  in  1781  the  planet 
"Uranus."  In  1802  he  presented  to  the  Eoyal  Society  a 
catalogue  of  5000  nebulcB  and  clusters  of  stars  he  had  dis- 
covered.   He  died  in  1822. 

Slough  has  few  large  industries,  the  chief  being  the  well- 
known  "  Elliman's  Embrocation,"  but  will  soon  possess  another 
well-known  brand  in  that  of  a  factory  for  Horlick's  Malted 
Milk ;  there  are  also  the  large  works  of  Messrs.  Peters  and  Co., 
makers  of  railway  carriage  equipments. 

The  town  possesses  an  excellent  Drill  Hall,  Armoury,  and 
Recreation  Booms,  together  with  a  well-appointed  Fire  Station, 
Hose  Drying  Tower,  and  Steamer,  all  of  which  are  the  generous 
gifts  of  J.  Elliman,  Esq.  The  very  efficient  Fire  Brigade  is  a 
voluntary  one. 

The  Great  Western  Eailway  Company  provide  an  excellent 
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service  of  trains  and  motor  'buses,  and  the  town  is  within  25 
minutes'  ride  of  Paddington  terminus. 

In  submitting  this  paper  the  Author  feels  the  disadvan- 
tages, inseparable  from  service  in  a  small  town,  in  being 
unable  to  submit  anything  that  may  possibly  be  new  or  very 
extensive  in  character,  nevertheless  it  is  hoped  that  its 
contents,  together  with  the  works  to  be  visited,  will  be  of 
interest  as  showing  in  some  respect  how  an  authority  re- 
presenting a  small  community  endeavours  to  manage  its 
municipal  aifairs  with  what  is  considered  "economy  and 
eflSciency." 

In  1863  the  Local  Government  Board  conferred  urban 
powers,  the  area  of  the  District  then  being  about  430  acres, 
and  the  population  about  4000.  By  1899  some  of  the  areas 
outside,  but  abutting  on  the  urban  area,  had  become  largely 
populated,  and  were  rapidly  increasing.  The  Author,  by  the 
directions  of  his  Council,  prepared  a  scheme  for  the  enlarge- 
ment of  the  CounciFs  urban  area,  which  was  duly  submitted  to 
the  Local  Government  Board  with  an  application  for  an 
"Extension  Order."  The  proposed  added  areas  included 
Upton-cum-Chalvey,  parts  of  Stoke  Poges,  Famham,  and 
Langley-Marish  parishes,  all  situate  in  the  rural  district 
council  area  of  Eton.  After  protracted  public  inquiries  by  the 
Local  Government  Board,  etc.,  and  confirmation  by  the  Bucks 
County  Council,  an  order  was  made  whereby  the  Council's  area 
was  increased  to  1530  acres,  the  population  included  doubling 
that  of  the  "old  area."  The  new  area  was  unsewered,  the 
houses,  mostly  of  the  cottage  class,  draining  to  cesspools,  there 
was  no  adequate  system  of  scavenging,  and  the  roads  were  for 
the  most  part  unlighted.  After  obtaining  the  "Extension 
Order  "  the  Author  was  appointed,  under  a  special  agreement  and 
terms,  engineer  to  prepare  the  necessary  particulars  and  for 
carrying  out  the  requisite  main  drainage  system  for  this  added 
area.  Before  giving  details  of  the  sewerage  system  a  few  general 
statistics  may  here  be  stated. 

Present  area  of  urban  district,  1530  acres ;  present  estimated 
population,  14,000;  present  number  of  houses,  3282;  death- 
rate,  1905,  10-0  per  1000 ;  death-rate,  1906,  102  per  1000 ; 
rateable  value,  £64,211 ;  assessable  value,  £74,119. 

A  penny  in  the  pound  produces  £254  per  half-year  for 
district  rate  purposes. 
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The  urban  district  rate  is  3«.  Id.  per  year ;  the  expenditure 
by  the  several  Committees  being  as  follows  : — 

Highways,  lOd.  in  the  pound  per  year ;  drainage,  Is.  in  the 
pound  per  year ;  lighting  and  general  purposes,  6d.  in  the  pound 
per  year ;  finance,  9d.  in  the  pound  per  year. 

The  amount  of  present  loans  is  as  follows:  sewerage, 
jE43,579  ;  recreation  ground,  £520 ;  town  dep6t  and  office  site, 
£4040;  total,  £48,139. 

The  subsoil  is  dry,  consisting  mostly  of  gravel  and  sand, 
overlaid  in  parts  by  several  feet  of  loamy  marl,  locally  termed 
"  brick  earth." 

Excellent  gravel  and  sand  are  obtained  for  building 
purposes. 

The  gas  supply,  electric  light,  and  water  are  owned  by 
separate  companies. 

The  Author's  Council  obtained  the  Order  for  electric  lighting 
in  1902,  and  handed  over  same  on  terms  to  the  Slough  and 
Datchet  Electric  Supply  Company,  reserving  power  to  purchase 
at  the  expiration  of  21  years. 

The  Gas  Company  chai;ge  £1 178.  6d.  for  street  lamps  per 
year  for  4  ft.  burner,  inclusive  of  lighting  and  extinguishing. 
The  standards,  lamps,  and  lights  are  maintained  by  the 
Council's  staff,  and  belong  to  the  Council. 

Gas  is  supplied  in  bulk  at  38.  6d.  per  1000  cubic  feet,  to 
private  consumers  at  3s.  lid.  per  1000  cubic  feet  (exclusive  of 
meter  rent). 

The  small  street  lamps  are  lit  at  sunset  and  extinguished  at 
midnight ;  the  flat  flame  burner  is  being  gradually  superseded 
by  the  incandescent.  The  whole  of  the  Council's  thoroughfares 
are  lighted. 

Sewage  Disposal. 

Slough  is  a  water-closeted  town,  and  with  many  baths.  All 
new  house  drains  and  sewers  are  subjected  to  the  water  test. 
It  is  sewered  throughout  on  the  "  separate  system,"  i.e.  each 
street  has  two  pipe  conduits,  one  for  sewage  and  one  for  rain- 
water from  roads  and  houses.  With  the  exception  of  some 
portions  of  the  old  area  of  Slough  each  house  has  the  separate 
system  of  drainage. 

The  rain-water  is  conveyed  to  the  neai-est  water  courses. 
Upwards  of  35  miles  of  soil  and  surface  sewers  are  laid  with 
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pipes,  the  sewage  gravitates  to  the  outfall  at  Chalvey,  where  it 
is  pumped  in  its  crude  state  through  1  mile  of  15-inch 
rising  main  to  the  Council's  farm,  Domey,  and  distributed  by 
carriers  and  earthgrips  over  land  occupying  an  area  of  65  acres, 
the  subsoil  being  of  an  excellent  porous  earth  and  loamy  gravel. 

The  farm  is  in  charge  of  the  Author,  and  the  sewage  is 
distributed  by  the  Council's  staff.  The  sixteen  sewage  bays, 
when  at  liberty,  are  let  to  the  Councirs  tenant,  who  has  the 
remainder  of  the  farm  (300  acres)  not  used  for  sewage  purposes* 
There  is  no  effluent,  and  the  land  is  not  sewage  sick.  Twenty- 
five  acres  are  the  Council's  freehold,  and  the  remainder  of  the 
farm  is  held  on  lease. 

The  sludge  which  accumulates  in  the  outfall  receiving  tanks 
is  pumped  by  a  centrifugal  pump,  6-inch  suction,  through  a 
separate  9-inch  rising  main,  and  deposited  on  separate  bays. 

The  Author,  in  preparing  the  main  drainage  scheme  for  the 
added  area,  provided  for  the  laying  down  of  about  12  miles  of 
sewage  and  rainwater  sewers  in  stoneware  pipes,  with  three 
Shone  ejector  stations,  air  and  delivery  mains,  air-compressor 
plant,  and  also  for  the  laying  out  of  40  acres  additional  land.  The 
sewers  consisted  of  15-inch,  12-inch,  9-inch,  and  6-inch  Hassell's 
double  and  single  lined,  cement-jointed  pipes ;  all  sewers  when 
laid  were  put  under  the  water  test  and  laid  and  cradled  in 
concrete.  The  greatest  depth  of  sewers  was  21  feet,  and  the 
average  14  feet.  A  length  of  15-inch  iron  pipe  was  laid  in 
tunnel  under  the  Great  Western  Eailway  main  line.  A  large 
quantity  of  ground  water  was  met  with,  but  the  work  was  so 
well  done  that  at  completion  practically  no  ingress  of  water 
was  found  at  the  outfalls.  The  dead  ends  of  sewers,  together 
with  other  points,  have  6-inch  ventilating  shafts,  25  feet  in 
height,  and  manholes  provided  with  flushing  discs.  All  sewers 
are  flushed  at  least  once  a  month  by  carts. 

The  three  Shone  ejector  stations  have  fifty  gallon  receivers 
in  duplicate  discharging  into  the  nearest  sewer,  and  are  situate 
within  H  miles  of  engine  air-compressors.  The  greatest  lift  is 
30  feet  and  the  least  8  feet. 

The  Author's  estimated  cost  of  the  added  area  drainage 
scheme  was  £24,500,  and  the  actual  cost  was  the  same  amount, 
including  all  wayleaves  and  compensations.  The  scheme  in 
every  way  meets  the  requirements,  also  the  approval,  of  the 
Author  s  Council 
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The  pumping  station  contains— 2  Tangyes'  horizontal, 
ll-inch  diameter,  double-acting  pumps,  24-inch  stroke ;  1  small 
donkey  feed  pump;  1  Tangyes'  centrifugal  pump  (6-inch 
suction) ;  1  engine  air-compressor  in  duplicate  for  ejectors ; 
3  Lancashire  boilers  worked  to  a  pressure  of  40  and  80  lbs., 
total  grate  area,  42  square  feet;  1  Lyon's  steam  disinfector; 
1  hot  and  cold  water  bath  for  drivers  and  stokers;  2  partly 
covered  receiving  tanks,  capacity  about  70,000  gallons. 

The  dry-weather  flow  is  about  three  million  gallons  per 
week. 

The  staff  consists  of  two  drivers  and  two  stokers  worked  in 
two  shifts. 

The  average  cost  for  fuel  (coal  slack),  for  all  pumping,  is 
6s.  2d.  per  million  gallons,  with  fuel  at  10s.  per  ton. 

Meldrum  Boiler  Furnaces. 

Owing  to  the  increase  of  pumping  and  consequent  use  of 
more  steam,  the  annual  coal  bill  was  a  heavy  charge  on  the 
district  rate.  In  1904  the  Author  advised  his  Council  to 
have  afi&xed  to  the  three  boilers  Meldrum's  Boiler  Furnace 
apparatus  at  a  cost  of  £120,  for  the  purpose  of  utilising  as 
fuel  some  of  the  dustbin  refuse ;  this,  with  the  addition  of  the 
cheapest  coal  slack  that  can  be  purchased,  has  proved  quite  a 
financial  success.  The  following  particulars  show  the  cost  for 
fuel  for  supplying  steam  to  all  the  fore-mentioned  plant : — 

£  s.  d. 

1903  ...    220  8  4  Previous  to  adoption  of  Meldrum  furnaces. 

1904  ...    113  7  9  Six  months'  use  of  Meldrum  furnaces. 

1905  ...      42  2  0  Twelve    ,,    with  „  „ 

1906  ...       4o  9  0  „         „        „  ,,  „ 

In  addition  to  this  advantage  a  further  saving  is  obtained 
by  utilising  the  boiler  flue  dust  with  an  admixture  of  carbolic 
for  dustbin  disinfecting  powder.  The  fine  boiler  ash  is  used  for 
paving  works,  and  the  old  tins  and  scrap  are  crushed  by  steam 
roller  and  sold. 

The  clinker  residue  is  also  similarly  crushed  and  used  for 
concrete  channels  and  flags. 

The  refuse  consumed  is  2*6  tons  per  day ;  the  quantity  of 
coal  slack  is  1'42  cwt.  per  load  of  refuse.  The  quantity  of 
clinker  residue  is  about  9  cwts.  per  day. 
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Concrete  Flag  and  Channel  Making. 

The  Members  will  have  the  opportunity  of  inspecting  this 
work.  The  flags  are  faced  with  Mountsorrel  granite  screenings, 
the  channels  are  unfaced.  Some  2  miles  of  the  latter  have  been 
made  and  about  4000  square  yards  of  the  former,  and  are 
wearing  well. 

It  will  be  noticeable  to  the  Members  that  the  plant  and 
system  of  making  is  not  up  to  date ;  but  as  the  space  is  very 
limited  and  the  Coimcil  has  recently  purchased  a  central  site 
for  a  town  depot  and  offices,  it  was  not  thought  advisable  to 
increase  the  outlay  for  f)lant,  etc.  \ 

The  cost  of  making  this  material  is  below  the  market  price 
for  similar  articles.  The  several  works  last  mentioned  have 
been  so  economically  successful  that  it  has  enabled  the  Council's 
district  rate  to  be  gradually  reduced,  and  many  long  delayed 
and  desirable  improvements  have  been  done  out  of  current  rate 
instep  of  loans. 

House  Eefuse  Eemoval. 

There  is  a  weekly  collection  of  refuse ;  a  liberal  interpretation 
of  what  is  trade  refuse  is  allowed,  but  trade  refuse  only  is 
charged  for  at  3d.  per  bushel  or  3s,  6d.  per  load. 

The  horses  and  drivers  are  hired  and  one  labourer  of  the 
Council's  staff  accompanies  each  cart  and  books  the  work  done. 

The  costs  for  manual  and  team  labour  for  1906  are  as 
follows : — 

Total  cost,  £522  4s.  6d.s=r  about  2d.  in  the  pound  per  year. 
Average  number  of  dustbins  and  ashpits  cleaned  per  load 
removed,  55*5,  Average  number  of  houses  cleaned  per  day, 
156'8.  Average  cost  per  house  called  at,  078  pence.  Average 
cost  per  house  cleaned,  0'79  pence.  Average  cost  per  load 
collected  and  removed,  3*67  shillings. 

Slough  Playing  Fields. 

These  cover  an  area  of  25  acres,  and  consist  of  a  pavilion 
known  as  "  The  Barn,"  a  lodge,  and  suites  of  lavatories,  which 
have  recently  been  handed  over  to  the  Council  by  the 
splendid  generosity  of  J.  EUiman,  Esq.,  with  an  endowment  of 
same  amounting  to  £10,000.  The  Lodge  and  Bam  are  very 
elaborately  equipped  and  furnished  throughout. 
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The  Council  ofifered  to  the  donor  the  services  of  the  Author, 
by  whom  numerous  plans  and  specifications  have  been  prepared 
and  assistance  rendered  in  carrying  out  the  several  works  to  a 
successful  completion.  It  is  hoped  the  Members  will  have 
time  to  visit  this  site. 

KOADS. 

The  Slough  High  Street  forms  a  portion  of  the  great  Bath 
Koad,  and  consequently  has  to  sustain  a  large  quantity  of  traffic. 

MUP8.    YaHg. 

Length  of  main  roads ,«     ..        4        78S 

Length  of  highways       10      1182 


Total        ..       15       160 

The  inclusive  costs  of  maintenance  per  mile  are  as  follows — 

Highways. 

Manual  labour,  £53  ;  team  labour,  £38  ;  improvements  and 
materials,  £86 ;  total  per  mile,  £177. 

Main  Eoads. 

Manual  labour,  £96 ;  team  labour,  £82 ;  improvements  and 
materials,  £220 ;  total  per  mile,  £398. 

The  roadways  generally  are  made  with  Glee  HiU  and  Eowley 
Eegis  granite  and  the  side  streets  with  picked  field  flints. 
Granite  delivered  to  road  is  148,  6d.  per  ton,  and  flints  95.  &d. 
The  Author  has  also  laid  down  about  800  tons  of  tarmac  and 
tar  macadam  in  the  main  high  street. 

All  Private  Streets  are  made  up  under  the  Private  Street 
Works  Act,  1902.  The  Council  have  a  standard  specification, 
stating  the  minimum  requirements  under  which  they  will 
adopt  a  private  street.  By  arrangement  with  the  Great 
Western  Eailway  Co.,  the  Company  constructed  an  elevated 
railway  wharf  for  the  reception  of  the  Council's  road  materials. 
The  granite  is  delivered  in  20-ton  hopper  waggons,  which  can 
be  emptied  into  the  bays  within  1  minute.  This  wharf  arrange- 
ment has  many  advantages :  (1)  Saving  in  cartage  and  labour, 
(2)  Materials  always  available  for  use  at  the  most  convenient 
time,  etc. 

The  Company  charge  Is.  per  full  truck  for  shunting  to 
siding. 
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Dust  Paluatives. 

The  Author  has  experimented  with  several  of  these,  and 
has  found  gas-tar  oil  to  give  the  best  results.  The  Council 
propose  to  extend  the  experiment  this  season.  The  advantages 
realized  are  briefly  as  follows : — Easily  applied  without  inter- 
fering with  traflBc.  Drys  quickly.  No  offensive  odour.  Eoad 
surface  made  practically  impervious.  No  disintegration  of 
surfaces  by  motors.  Very  little  mud  in  winter.  Less  wear 
of  surfaces.    Less  noise. 

The  material  is  applied  by  hand  on  granite  road  in  good 
condition. 

(Jas  tar  oil  2  Jd.  per  gallon  delivered.  Total  cost,  first  coat, 
1*88  farthings  per  yard  super.     Second  coat,  0*94  farthing. 

One-eighth  of  a  gallon  per  yard  super  in  first  coating. 
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SOME  NOTES  ON  PUBLIC  WORKS,  WITH 
SPECIAL  REFERENCE  TO  EXPERIMENTS 
IN  ROAD  SURFACE  RENEWALS  AND  THE 
DESIGN  AND  CONSTRUCTION  OF  A 
VILLAGE  SEWERAGE  AND  SEWAGE  DIS- 
POSAL SCHEME. 


By  ARTHUR  GLADWELL,   Engineer  and  Surveyor  to 
THE  Rural  District  Council  of  Eton. 

Foreword. 

The  'Eton  Eural  District  comprises  an  area  of  43,000  acres, 
with  a  population  of  about  22,000,  and  an  assessable  value  of 
£170,000 ;  it  is  situate  at  the  extreme  southerly  end  of  the 
county  of  Buckingham.  The  locality  is  rich  in  historical 
and  archaeological  associations,  a  description  of  which  would 
form  the  subject  of  a  long  and  interesting  article  did  not  the 
exigencies  of  the  circumstances  under  which  this  paper  is 
written  demand  that  only  such  matters  shall  be  touched  upon 
as  immediately  relate  to  engineering  and  cognate  subjects. 

There  are  nineteen  parishes  in  the  Eural  District  (several 
of  which  are  partly  urban  in  character),  with  150  miles  of 
district  roads,  some  of  which,  as  may  be  imagined  from  the 
proximity  of  the  district  to  the  Metropolitan  area,  are  of 
considerable  and  increasing  importance. 

In  six  of  the  parishes  of  the  district,  the  Council,  by  con- 
tractors, undertake  the  cleansing  of  cesspools,  etc.,  and  the 
removal  of  house  refuse  under  an  order  of  the  Local  Govern- 
ment Board,  issued  in  pursuance  of  the  provisions  of  Section  42 
of  the  Public  Health  Act,  1875. 
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Experiments  in  Eoad-surfaoe  Eenbwals. 

In  the  sphere  of  the  work  of  a  Municipal  Engineer  the 
question  of  road-construction  takes  an  increasingly  promi- 
nent and  important  place.  The  road  engineer  is  now  to  a 
greater  extent  than  heretofore  confronted  with -the  problem  of 
how  best  to  provide  for  the  enormous  accession  of  traffic 
which  the  roads  of  the  country  generally  have  to  maintain  (an 
increase  which  is  certain  to  continue  at  a  still  greater  ratio 
than  has  been  the  case  hitherto),  as  well  as  for  the  altered 
conditions  of  traffic,  which  all  tend  to  render  the  problem 
as  imperative  of  solution  as  it  is  acute  in  character. 

In  considering  this  important  question  with  a  view  to 
improving  present  methods  of  construction  in  connection  with 
the  roads  under  his  charge,  the  Author  has  made  a  series  of 
experiments,  the  result  of  which  he,  with  all  deference,  submits 
to  the  impartial  and  critical  judgment  of  his  colleagues,  in  the 
hope  that  what  is  good  in  the  system  here  suggested  may  be 
tried  by  others,  and  what  of  efficiency  or  completeness  it  lacks 
may  be  brought  out  in  discussing  these  suggestions. 

Under  modem  traffic  conditions  an  urgent  necessity  exists 
for  the  adoption  of  a  method  of  road  construction  which  does 
not  depend  in  any  of  its  processes  on  (a)  The  introduction  into 
the  structure  of  the  road  of  loose  particles  of  sand,  road- 
scrapings,  etc.,  and  (6)  Avoids  the  necessity  for  the  use  of 
watering-carts,  thus  enabling  surfacing  work  to  be  carried  out 
in  the  summer  months  in  country  districts  having  no  public 
water-supply,  and  where  water  is  scarce,  (c)  Gives  a  water- 
proof covering  to  the  road  foundation,  (d)  Yields  an  absolute 
minimum  of  dust,  thus  doing  away  with  the  dust  nuisance. 
(e)  Enables  granite  or  other  reasonably  available  material  to 
be  employed  at  the  discretion  of  the  road  engineer,  (f)  Pro- 
duces a  safe  surface  for  traffic  in  all  conditions  of  weather,  (g) 
Can  be  carried  out  without  serious  inconvenience  to  traffic. 
(A)  Does  not  materially  increase  the  cost  of  the  work  as 
compared  with  the  usual  method. 

The  operation  of  re-surfacing  a  road  is  carried  out  in  the 
following  manner : — 

The  existing  road  surface  (if  misshapen)  is  brought  up  to 
proper  form  and  cross  section,  and  well  rolled  to  a  solid  surface 
(this  operation  would  be  equally  necessary  under  any  other 
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system ;  in  the  great  majority  of  cases,  however,  this  need  not 
be  done).  A  layer  |  inch  in  thickness  of  bituminous  matrix 
composed  of  J-inch  granite  or  other  chippings  mixed  with  tar, 
pitch,  etc.,  is  laid  on  the  old  road  surface,  and  covered  with  a 
two-stone  thickness  of  l|-inch  or  2-inch  broken  granite  or  flints 
to  form  the  aggregate.  The  aggregate  being  carefully  and  evenly 
laid  over  the  matrix,  it  is  immediately  rolled  down  into  the  latter 
by  means  of  a  10-  or  12-ton  steam-roller,  the  matrix,  follow- 
ing the  line  of  least  resistance,  is  forced  up  into  the  interstices 
of  the  granite  aggregate ;  the  rolling  is  continued  until  the 
matrix  appears  near  the  surface,  when  it  will  be  found  of 
advantage  to  supplement  the  lower  matrix  by  brushing  into 
the  surface-interstices  a  small  quantity  of '  similar  matrix, 
which,  however,  must  be  made  up  with  chippings  not  larger  than 
^  inch  gauge.  The  whole  mass  is  then  thoroughly  well  rolled, 
when  it  will  be  found  that  the  finer  matrix  will  entirely  seal 
the  surface  of  the  road  against  moisture,  and  result  in  a  compact 
traffic-  and  weather-resisting,  as  well  as  a  practically  dustless, 
road. 

A  section  of  road  was  laid  down  under  the  above  system 
early  in  August  last,  and  will  be  submitted  to  the  inspection 
of  the  meeting. 

No  watering-carts  or  sweepers  will  be  found  necessary,  so 
that  the  cost  of  these  will  be  a  set-off  against  the  extra  cost  of 
the  bituminous  matrix.  It  is  the  Author's  intention  to  bring 
up  details  of  the  cost  of  this  process,  folly  analysed ;  these  will 
be  communicated  in  writing,  and  will  include  the  cost  of  the 
work  which  will  be  in  progress  on  the  day  of  the  meeting.  In 
town  work  carried  out  under  this  system  it  might  be  of 
advantage  to  give  a  tar  dressing  to  the  finished  surface  after 
the  lapse  of,  say  two  or  three  months,  and  renew  this  treatment 
annually. 

The  Design  and  Construction  of  a  Village  Dbainage 

Scheme. 

As  has  already  been  mentioned,  the  Local  Government 
Board  have  placed  upon  the  Council  an  order  under  the  pro- 
visions of  section  42  of  the  Public  Health  Act,  1875,  in  respect 
of  scavenging,  etc.,  in  six  parishes,  viz.  Burnham,  Iver,  Langley 
Marish,  Datchet,  Horton,  and  Fulmer.     The  work  is  now  being 
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carried  out  by  contractors,  but  in  respect  of  the  parishes  of 
Bumham  and  Iver,  the  Council  decided  to  supersede  this 
system  by  providing  drainage  schemes.  The  Author  was  there- 
fore instructed  to  prepare  details  of  these  schemes.  The 
scheme  for  dealing  with  the  sewerage  of  the  urban  portion  of 
the  parish  of  Bumham  (the  one  herein  described)  is  now 
approaching  completion ;  that  for  Iver  has  been  delayed  owing 
to  difficulties  which  have  arisen  in  connection  with  the 
acquisition  of  land  necessary  for  sewage  disposal  works. 

The  Bumham  scheme  is  designed  to  deal  with  the  sewage 
from  a  population  of  4500  persons  at  the  rate  of  20  gallons  per 
head  per  diem;  this  sewage  is  delivered  on  the  works  by 
gravitation  through  a  system  of  about  4^  miles  of  15-inch, 
12-indi,  and  9-incli  stoneware  sewers,  and  flows  from  the  outfall 
sewer  to  three  detritus  or  grit  chambers,  which  are  provided 
with  shfitrply  sloping  floors  for  convenience  of  the  removal  of 
detritus  by  means  of  sludge  valves  and  pipes  which  can  be 
brought  readily  into  operation.  The  sewage  then  flows  to  a 
distributing  channel  which  runs  at  the  back  of  the  three 
liquefying  tanks,  and  is  connected  thereto  by  means  of  six 
9-inch  cast-iron  submerged  inlets  regulated  by  disc  valves.  The 
liquefying  tanks  are  45  feet  by  15  feet  by  6  feet  6  inches 
average  (excluding  sludge  pits)  depth,  and  have  sloping  floors 
for  the  more  convenient  removal  of  sludge,  which  can  be  valved 
off  to  sludge  lagoons ;  the  tanks  are  covered  with  a  flat  ferro- 
concrete roof  sufficiently  ventilated,  and  are  calculated  on 
the  basis  of  a  capacity  of  twenty-four  hours'  dry-weather 
flow. 

The  tank  effluent  flows  under  double  scum  boards  and  over 
a  stone  weir  at  the  outlet  end  into  a  distributing  channel  and 
thence  through  ports  (which  are  fitted  with  automatic  cut-offs 
and  recorders)  to  three  measuring  chambers,  each  having  a 
liquid  capacity  of  750  gallons,  the  contents  of  the  measuring 
chambers  are  held  up  by  means  of  automatic  valves  until  the 
above  capacity  is  reached,  when  discharge  takes  place;  the 
effluent  being  conveyed  by  means  of  6-inch  cast-iron  pipes  to 
automatic  revolving  open-trough  distributors  each  53  feet 
diameter,  which  spray  the  effluent  over  circular  beds  (having 
12-inch  concrete  sloping  floors)  of  graded  furnace  clinker, 
the  external  walls  being  built  with  dry  clinker  of  large  size. 

At  the  present  time  only  two  beds  have  been  constructed, 
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leaving  the   third  bed  to  be  laid  down  when  the  expected 
increase  of  population  renders  it  necessary. 

These  beds  are  ventilated  by  means  of  radiating  rows 
(twenty-four  in  number)  of  Newham  floor  tiles,  which  also 
serve  as  outlets  for  the  bed  effluent ;  the  beds  are  5  feet  high, 
and  are  provided  with  twenty-four  rows  of  3-inch  perforated 
stoneware  pipes  at  half  the  height  of  each  bed,  with  a  view  to 
assisting  the  aeration  in  the  centre  of  the  beds ;  in  addition  to 
this  there  is  an  annular  space,  9  feet  diameter  left  in  the  centre 
of  each  bed,  also  with  a  view  to  effecting  satisfactory  aeration. 
The  capacity  of  the  beds  is  calculated  on  the  basis  of  dealing 
with  168  gallons  per  cubic  yard  per  day  of  twenty-four  hours. 
The  bed  effluent  flows  by  gravitation  to  graded  concrete 
channels  round  each  bed,  and  is  thence  conveyed  to  th6  land 
by  means  of  12-inch  stoneware  half-pipe  carriers  having 
removable  outlets  at  intervals.  It  is  intended  to  cultivate  the 
land  with  Italian  rye  grass,  and  a  small  experimental  bed  of 
peppermint. 

The  system  of  sewers  is  a  partially  separate  one,  as  it  is 
intended  to  exclude  all  surface  water  from  roads  and  only 
admit  surface  water  from  back  roofs  and  yards  where  otlier 
means  of  disposal  are  not  available. 

It  is  intended  to  treat  up  to  three  times  the  dry-weather 
flow  in  the  manner  above  described,  any  excess  being  con- 
veyed by  means  of  a  12-inoh  oast-iron  storm-water  main 
to  a  storm-water  bed  86  feet  x  40  feet  by  3  feet  deep, 
constructed  on  the  westerly  side  of  the  outfall  site,  in 
such  a  position  as  to  render  the  higher  portion  of  the  land 
available  for  irrigation  of  storm  water.  No  sewage  will  be 
allowed  to  reach  the  collecting  carrier  or  the  effluent  outfall 
drain  until  it  has  first  passed  over  the  land.  The  12-inch 
effluent  outfall  drain  has  been  constructed  through  private 
farming  land  to  its  termination  in  a  public  watercourse  known 
as  Boveney  ditch,  which  communicates  with  the  river  Thames. 
The  outfall  site  is  situated  in  the  parish  of  Hitcham,  and  is 
12f  acres  in  extent;  about  lOJ  acres  of  this  area  will  be 
available  for  irrigation  of  the  effluent,  the  remaining  portion 
being  taken  up  with  the  works,  superintendent's  cottage,  new 
road,  etc.  The  soil  of  the  irrigation  area  is  friable  loam  over- 
lying gravel  and  chalk,  and  is  well  suited  for  purposes  of 
Bewage  purification. 
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The  cost  of  the  works  will  be  defrayed  out  of  a  loan  of 

£13,125,  sanctioned   by  the    Local  Government   Board,  the 
details  of  the  engineer's  estimate  being — 

£     $.  d. 

Contract  No.  1  outfall  works      8050    0  0 

„         „    2  sewers       7560    0  0 

„         „   8  superintendent's  house 500    0  0 

Purchase  of  land,  erection  of  fences,  gates,  etc.,  tenants' 

compensation  for  disturbances       1900    0  0 

Easement,  compensation,  legal  expenses,  and  contingencies      600    0  0 


£18,500    0    0 


The  Council  applied  to  the  Local  Government  Board  for 
sanction  to  borrow  the  above  sum  of  £13,500,  which  was 
granted,  less  a  sum  of  £375  which  represents  the  estimated 
cost  of  one  bacteria  bed  not  at  present  required  to  be  con- 
structed. A  loan  for  £13,125  has  been  negotiated  with  The 
Prudential  Assurance  Company,  at  3  J  per  cent.,  repayable 
in  sixty  equal  half-yearly  payments  of  principal  and  interest 
combined. 

The  works  have  been  designed  and  carried  out  by  the 
Author.  The  contracts  for  the  whole  of  the  works  were 
satisfactorily  carried  out  under  circumstances  of  some  difficulty 
owing  to  bad  and  waterlogged  ground,  narrow  streets,  etc. 
The  works  will  be  carried  out  and  completed  within  the 
Author's  estimate.  In  conclusion,  the  Author  desires  to  thank 
the  Council  and  members  of  the  Association  for  honouring  him 
with  a  visit,  and  trusts  that  the  meeting  to  which,  in  conjunction 
with  his  colleague  Mr.  W.  White  Cooper,  Surveyor  of  Slough,  he 
is  privileged  to  welcome  the  Association,  may  be  a  pleasurable 
and  interesting  one. 


DISCUSSION. 

Mr.  R.  Brown  :  Mr.  Cooper  has  referred  to  the  cost  of  gas- 
tar  oil.  I  may  say  I  have  treated  long  lengths  of  road  with  oil- 
tar.  Last  year  I  did  ten  miles.  This  year  I  am  doing  the  whole 
of  the  roads  in  Southall,  and  it  gives  very  good  results.  The  cost 
is  infinitesimal.  Mr.  Cooper  puts  down  the  cost  of  his  method 
of  treatment  at  l'88d.  per  yard  super,  and  of  the  second  dressing 
0*94d.  Mr.  Cooper  pays  2id.  per  gallon  for  his  material.  I  am 
in  the  happy  position  of  being  able  to  buy  it  at  Id.  per  gallon ; 
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and  the  work  cost  less  than  id.  per  yard  super.  It  is  eminently 
Buccessfol  in  keeping  down  dust.  We  treated  our  roads  three 
times  last  year  at  a  cost  of  less  than  id.  per  yard.  And  by 
treating  the  roads  in  this  way  we  saved  at  least  £180  in  upkeep. 
That  is  to  say,  the  roads  which  required  mending  every  year 
only  require  mending  once  in  two  years,  as  the  oil-tar  preserves 
the  surface.  I  think  the  chief  cause  of  the  preservation  of  the 
road  surfttce  is  due  to  the  composition  of  the  oil-tar,  which  con- 
tains 20  per  cent,  of  pitch.  The  best  way  to  treat  roads  to  keep 
down  the  dust  is  to  waterproof  them  with  some  material  I 
think  that  material  can  be  found  in  pitch  in  a  state  of  solution, 
as  it  is  in  oil-tar. 

Mr.  F.  E.  Phipps  :  The  highways  are  stated  to  cost  lOd.  in 
the  pound  per  year,  and  the  drainage  1^.  in  the  pound.  I 
should  like  to  ask  whether  the  interest  on,  and  repajrment 
of  loans,  is  included  in  that  amount?  [Mr.  W.  W.  Cooper: 
Yes.]  Then,  is  there  any  difficulty  in  compelling  a  separate 
system  of  drainage  for  every  house  ? 

Mr.  S.  G.  Gamble  :  I  see  from  the  paper  that  Mr.  Gladwell 
proposes  to  grow  Italian  rye  and  peppermint  upon  the  land 
adjacent  to  the  tanks.  Some  eighteen  years  ago  I  had  charge 
of  a  sewage  farm  in  Lincolnshire,  where  we  were  able  to  grow 
most  satisfactorily  crops  of  this  kind,  but  they  had  to  be 
abandoned,  as  the  local  sale  of  rye  grass  was  so  small,  and  the 
cost  of  carriage  to  the  large  towns  so  enormous,  as  to  actually 
leave  a  deficit  on  the  transaction.  With  regard  to  the  pepper- 
mint, considerable  trouble  was  experienced  in  setting  up  tem- 
porary appliances  for  its  distillation,  as  it  is  necessary  that 
the  plant  should  be  cut  and  distilled  immediately  it  is  ripe, 
in  order  to  obtain  the  largest  amount  of  oil.  To  do  this 
in  anything  like  an  economical  manner,  it  is  necessary  to  grow 
an  immense  quantity  of  the  plant,  and  to  employ  a  trained 
staff  for  the  purpose  of  extracting  the  oil ;  therefore,  if  it  cannot 
be  done  in  large  quantities,  or  the  product  sent  to  a  ready 
market,  it  will  not  prove  a  financial  success. 

The  President  :  Mr.  Cooper's  paper  is  full  of  very  interest- 
ing matter,  particularly  that  part  of  it  which  relates  to  the 
immense  saving  he  has  effected  by  the  use  of  Meldrum's  furnace 
for  utilising  profitably  the  refuse  which  most  people  regard  as 
a  nuisance,  and  not  capable  of  being  utilised  at  a  profit.  I 
think  Mr.  Cooper  is  to  be  congratulated  upon  having  adopted 
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a  very  profitable  way  of  disposing  of  that  refuse  without  nuisance, 
and  at  the  same  time  effecting  a  considerable  saving  on  his 
coal  bill.  Mr.  Cooper  has  carried  out  his  work  with  distin- 
guished skill  and  ability,  and  with  considerable  advantage  to 
the  rate-payers. 

Mr.  Johnson  Hill,  Buckinghamshire  County  Council:  I 
should  like  to  hear  some  expression  of  opinion  as  to  the  method 
adopted  by  Mr.  Gladwell  in  putting  down  the  small  piece  of 
trial  road,  viz.  beginning  with  the  fine  dressing,  and  finishing 
with  the  large  material.  * 

Mr.  J.  A.  Angell  :  As  regards  Mr.  Johnson  Hill's  query,  I 
think  it  is  one  which  we  should  all  be  very  likely  to  ask ;  but 
it  is  quite  possible  that  Mr.  Gladwell  is  not  in  a  much  better 
position  than  ourselves  to  answer  it.  It  is  a  remarkable  inver- 
sion of  the  ordinary  practice;  whether  it  will  be  successful 
remains  to  be  proved.  I  should  like  to  ask  Mr.  Gladwell 
whether  he  thinks  such  a  road  would  be  as  useful  in  a  town 
where  there  is  heavy  vehicular  and  horse  traffic,  and  especially 
horse  traffic,  as  distinct  from,  or  in  addition  to,  motor  traffic* 
In  the  first  stages  of  such  a  road,  the  horses'  feet  would,  I  think, 
disturb  the  surface  of  the  road  very  much,  whereas  motor  traffic 
tends  to  bind  it  together.  I  am  inclined  to  think  that,  with 
the  heavy  horse  traffic  of  a  country  town  as  compared  with  a 
rural  road,  the  surface  would  require  much  roUing  by  reason  of 
the  spongy  or  elastic  nature  of  the  tar  macadam  when  first  laid. 
One  would  like  to  know  something  more  about  oil  of  tar  for 
surfacing  roads.  I  have  myself  used  a  large  quantity  with  very 
good  results,  better  in  some  respects  than  with  ordinary  tar. 
With  a  tarred  surface  the  watering  required  was  but  little  less 
than  in  the  case  of  an  ordinary  macadam  road,  but  with  oil  of 
tar  laid  on  a  length  of  the  same  road,  having  precisely  the  same 
traffic,  and  under  just  the  same  conditions,  the  results  during 
the  summer  months  were  very  remarkable,  no  watering  being 
required  for  many  weeks  during  the  hottest  weather.  But 
when  I  came  to  apply  oil  of  tar  to  a  gravel  and  flint  road, 
disintegration  of  the  surface  of  the  road  soon  followed  the 
discontinuance  of  watering.  I  do  not  think,  therefore,  that  oil 
of  tar,  though  useful  for  the  harder  stone,  is  suitable  for  flint  or 
gravel  roads.  What  I  should  like  to  know  more  of  in  respect 
to  oil  of  tar,  is  its  winter  effect.  My  own  experience  of  it  in 
winter  was  not  favourable,  as  I  found  the  roads  became  very 
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«ticky,  and  pulled  up  under  traffic,  the  glutinous  nature  of  the 
oil  causing  it  to  adhere  to  the  wheels  of  vehicles ;  then  again^ 
objection  was  raised  to  the  smell,  and  I  had  many  complaints 
from  shopkeepers,  particularly  from  dairies  and  fishmongers. 
The  fish  when  cooked,  so  I  was  informed,  was  flavoured  with 
the  tar-oil,  so  much  so,  that  it  was  quite  obvious  whence  it  had 
been  purchased.    One  is  anxious,  of  course,  not  to  apply  oil  of 
tar  or  any  other  material  on  a  laige  scale  merely  to  encounter 
minor  but  unanticipated  difficulties  such  as  that  referred  to. 
j4.s  regards  the  tar  macadam  which  we  have  seen  laid  this  after- 
noon, on  the  Bath  road,  what  I  should  like  to  know  is  whether 
the  material  would  give  the  same  comparative  favourable  results 
as  regards  life  in  a  town  as  in  a  rural  district.     In  a  rural 
district  there  is  no  watering,  and,  therefore,  you  lack  in  an 
oitlinary  macadam  road  a  valuable  binding  agent,  whereas  a 
town  road  is  regularly  watered,  and  consequently  disintegration 
is  laigely  prevented.    Apart  from  other  considerations,  there- 
fore, tar  macadam  in  a  rural  district  should,  as  compared  with 
ordinaiy  macadam  in  the  same  district,  show  better  results,  as 
regards  life,  than  should  a  tar  macadam  road  in  a  town  as  com- 
pared with  an  ordinary  macadam  road  in  the  same  town.    Then 
as  to  the  question  of  repair :  does  any  one  know  how  to  satis- 
factorily mend  a  tar  macadam  road  at  the  different  periods  of  its 
life,  from  its  earliest  stage  of  "squatting"  or  " patching"  until 
its  latest,  when  possibly,  the  tar  has  entirely  perished,  and  the 
remaking  of  the  road  throughout  its  entire  thickness  is  involved  ? 
The  slipperiness  of  a  tar  macadam  road  is  a  feature  of  import- 
ance which  should  not  be  lost  sight  of  in  these  days  of  motor- 
cars and  cycles,  whilst  from  a  dust  point  of  view,  in  a  suburban 
district,  with  much  horse  traffic,  and  consequently  horse-drop* 
pings,  my  experience  is  that  unless  either  the  road  be  kept 
superlatively  clean  by  scavenging,  the  surface  requires  to  be  as 
frequently  watered  as  any  other  road.    A  tar  macadam  road, 
indeed,  though  comparatively  dustless  in  construction,  may, 
unless  its  special  and  particular  requirements  as  to  scavenging 
are  satisfied,  still  be  a  very  dusty  one. 

Mr.  G.  W.  Manning  :  I  have  had  a  good  deal  of  experience 
in  trying  to  make  a  dustless  road.  Three  and  a  half  years  ago 
the  Kingston  and  Windsor  main  road  was  laid  with  tarmac. 
A  portion  of  the  surface  of  the  road  was  painted  last  year,  and 
I  am  finishing  it  now.    I  found  signs,  where  portions  of  the 
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road  were  sheltered  under  trees,  of  disintegration.  It  accumu- 
lated a  lot  of  sticky  mud  that  seemed  to  have  the  effect  upon 
the  surface  of  perishing  the  tar.  I  painted  those  places,  and 
the  whole  of  it  stood  last  winter  without  any  sign  of  dis- 
integration. I  have  another  piece  of  tarmac  laid  on  the  road 
to  Kempton  Park.  That  road  is  subjected  to  an  exceedingly 
heavy  traffic.  On  that  road  there  was  the  same  effect,  and  in 
sheltered  positions  the  surface  seemed  to  perish.  That  I 
painted  last  autumn,  and  at  the  present  time  the  road  shows 
no  signs  of  disintegration.  I  painted  it  with  tar,  heated  in 
small  quantities  in  boilers  on  the  road,  and  put  it  on  as  hot  as 
I  could.  The  tar  was  painted  on  as  thin  as  possible,  and  it 
simply  filled  up  the  interstices,  and  practically  for  all  intents 
and  purposes  the  surface  of  that  road  is  as  good  as  what  you 
saw  on  the  Bath  road  to-day,  the  rough  surface  maintaining  its 
good  foothold  and  not  becoming  slippery.  My  Council  tried 
practically  all  the  dust  palliatives,  oil  tar  included,  and  at  the 
next  Council  meeting  the  chairman  told  me  if  I  didn't  want 
to  leave  I  had  better  discontinue  the  use  of  oil-tar,  as  he  had 
received  nineteen  letters  of  complaint  from  shopkeepers  and 
others.  I  have  taken  great  interest  in  Mr.  Gladwell's  experi- 
ments. 1  watched  the  road  which  Mr.  Gladwell  was  putting 
down  to-day,  and  I  noticed  exactly  the  same  effects  as  with  the 
road  I  put  down  with  tarmac.  That  road  did  not  go  down 
solid  and  steady,  but  went  down  slowly  with  the  traffic.  That 
also  happened  with  the  section  of  road  which  Mr.  Gladwell 
laid  last  autumn.  That  road  after  it  was  laid  was  in  exactly 
the  same  condition  as  the  road  you  saw  them  making  to-day. 
I  certainly  think  if  they  have  the  tar  renovated,  the  surface  of 
these  roads  will  last  a  long  time.  As  to  tarmac  on  town  roads, 
the  section  I  have  laid  in  the  town  has  been  down  for  two 
years,  and  on  the  Kingston  road  three  and  a  half  years,  during 
which  time  the  granite  surface  has  been  twice  repaired.  The 
cost  in  the  one  case  was  2s.  Id.  and  the  other  2s,  4(2.  per  yard 
super.  Speaking  from  the  rural  point  of  view,  the  extended 
use  of  tarmac  is  entirely  out  of  the  question.  If  Mr.  Glad- 
well's  experiment  proves  satisfactory  and  successful  in  use,  and 
that  is  the  only  thing  to  prove  it  by,  and  we  can  get  a  road 
which  is  to  all  intents  and  purposes  waterproof,  giving  little  or 
no  dust  under  present  conditions  of  traffic  without  watering, 
and  having  a  longer  life  than  an  ordinary  macadam  road,  at  an 
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extra  cost  of  2d.  or  3d,  per  yard  super,  then  Mr.  Gladwell  has 
come  nearer  than  any  of  us  to  solving  the  question  of  road 
maintenance  for  rural  districts.  You  gentlemen  who  represent 
urban  districts  with  bloated  purses,  look  at  this  question  in  an 
altogether  dififerent  way  from  what  we  can  look  at  it  in  a  rural 
district.  We  have  to  make  the  roads  in  winter,  so  we  cannot 
make  our  roads  when  the  work  can  be  done  with  the  greatest 
economy.  We  put  down  a  road  in  winter  and  lose  half  the 
benefit  of  that  work  from  the  eflfects  of  frost  and  snow  before 
it  has  settled.  I  am  going  to  follow  Mr.  Gladwell  by  making 
an  experiment  on  similar  lines,  and  if  I  can  get  anything  like 
his  results,  I  am  sure  my  Council  will  welcome  the  change  for 
the  better  very  gladly. 

Mr.  F.  T.  Clayton:  I  have  for  many  years  been  experi- 
menting upon  this  and  other  methods  of  road  maintenance 
with  a  view  to  reducing  the  dust  nuisance.  I  have  control  in 
the  borough  of  Beigate  of  two  of  the  main  roads  in  the  country, 
which  are  subject  to  excessive  quick  travelling  motor  traffic, 
being  on  the  direct  line  between  London,  Brighton,  and  the 
South  Coast.  The  dust  question  having  become  so  acute,  and 
likely  to  increase  every  year,  I  commenced  some  four  years  ago 
to  think  the  question  out  seriously,  and  after  a  time  I  laid 
down  three  different  methods  of  road  repairs  with  the  object  of 
preventing  dust.  The  first  treatment  was  as  follows:  First 
scarified  the  existing  road  surface,  and  carefully  formed  the 
surface  to  the  required  cross-section,  then  I  placed  on  the 
top  the  new  granite  surface  of  about  2 -inch  gauge  material, 
and  over  this  an  adhesive  matrix,  specially  prepared  from  my 
own  idea  of  what  the  mixture  should  be,  and  then  rolled 
the  whole  down  by  steam-roller.  By  this  method  the  matrix 
is  forced  into  the  interstices  of  the  stone,  the  road  metal 
becomes  set,  and-a  road  surface  obtained,  which  is  as  near  dust- 
less  as  it  is  possible  to  get.  The  second  method  I  tried  was  to 
scarify  the  existing  road  surface,  then  to  place  over  that  a  layer 
of  the  adhesive  matrix,  and  then  to  place  the  granite  over  same 
to  form  the  new  surface  of  road,  and  roll  down  by  steam  roller. 
After  this  I  placed  a  covering  of  matrix  over  the  granite,  and  well 
rolled  again  until  consolidated.  The  third  process  I  tried  was  to 
scarify  the  road  surface,  place  the  new  granite  over  this,  and 
roll  down  dry.  After  consolidation  had  been  obtained,  I  placed 
a  covering  of  the  matrix  over  the  surface,  and  rolled  again  until 
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well  set.  These  treatments  I  found  answered  very  well  indeed, 
but  the  first  method  I  found  to  prove  most  satisfactory,  and 
this  has  been  laid  close  upon  three  years  on  a  main  road,  which 
is  in  excellent  condition  at  the  present  time.  In  the  winter 
season  the  road  is  quite  hard  and  firm,  and  in  the  hot  summer 
the  suiface  becomes  a  little  bit  tacky,  and  just  sufficient  to 
absorb  any  dust  that  may  be  carried  upon  the  surface.  This 
method  of  repairing  roads  goes  a  long  way  towards  removing 
the  complaints  from  residents  adjoining  main  roads,  and 
approaches  the  solution  of  the  dust  problem  as  near  as  it  is  likely 
to  be  approached  by  any  known  process  at  the  present  time, 
and  the  cost  is  weU  within  the  point  to  which  any  Council, 
whether  urban  or  rural,  can  go.  The  extra  cost  of  my  method  of 
road  repairs  works  out  at  about  £58  per  mile  in  excess  of  the 
old  method  of  road  repairing  usually  adopted,  by  using  water 
and  mud  to  bind  the  road  surface,  with  its  consequent  mud  and 
dust  afterwards.  From  what  we  have  seen  to-day,  which  is  a 
process  similar  to  what  I  have  used  some  two  and  a  half  years, 
I  think  the  results  will  prove  a  distinct  advance  over  the  usual 
method  adopted  in  road  repairs. 

Mr.  E.  J.  Thomas  :  It  is  not  the  theoretical  expert  we  hear 
so  much  about  who  will  solve  this  question,  but  the  road 
surveyor,  who  is  bred  and  bom  to  his  work.  Every  attempt 
the  road  surveyor  makes  to  solve  the  problem  we  welcome, 
knowing  it  will  be  based  upon  practical  experience.  In  reply  to 
Mr.  Angell's  question,  relative  to  repairing  tarmac;  the  top 
layer  is  cut  out  where  holes  are  worn,  and  fresh  material,  heated 
on  shovels,  inserted,  and  either  rammed  or  rolled;  quite  a 
simple  process.  You  have  seen  a  piece  of  tarmac  which  has 
been  laid  3J  years,  at  a  cost  of  2s.  per  square  yard,  1  ton 
covering  11  square  yards.  It  is  3  inches  thick,  600  yards  long, 
and  has  only  required  5  or  6  tons  of  material  for  patching  holes 
in  top  layer,  the  bottom  one  being  intact.  This  road  has  pro- 
bably the  heaviest  fast  motor  traffic  in  the  world,  there  having 
been  counted  1200  cars  passing  in  12  consecutive  hours,  and 
200  cars  in  1  hour.  Formerly  a  coat  of  granite  lasted  from 
4  to  4^  years ;  now  it  lasts  from  9  to  12  months.  When  the 
tarmac  was  put  down  on  Salt  Hill  a  coat  of  granite  two  stones 
thick  was  rolled  at  each  end,  and  has  entirely  gone,  whilst  a 
third  coat  is  now  rapidly  disappearing.  The  next  i-epairs  to 
this  portion  of  tarmac  will  be  a  coating  of  l^-inch  material   We 
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have  tried  all  the  other  specifics  for  preventing  dust.  But 
so  long  as  the  fabric  is  only  held  together  by  water  binding,  it 
is  impossible  to  maintain  its  solidity,  or  keep  down  dust  where 
motor  traffic  is  at  all  heavy.  It  seems  to  me  that  unless  we 
have  large  Goverrmient  grants  for  at  least  the  main  trunk  roads, 
their  maintenance  is  going  to  run  us  to  considerable  expense. 
The  cost  of  roads  in  England  and  Wales  for  the  year  ended 
March  1901,  was  £6,619,463;  for  the  year  ended  March  1905, 
£7,413,508.  This  increase  was  divided  thus:  on  rural  main 
roads,  £290,077,  or  204-  per  cent,  increase;  on  urban  main 
roads,  £68,072,  or  9|  per  cent.;  on  rural  district  highways, 
£267,850,  or  14^  per  cent. ;  on  urban  district  highways, 
£129,200,  or  9i  per  cent. ;  county  boroughs  (all  roads),  £38,846, 
or  3  per  cent.  The  increase  in  annual  cost  in  four  years  was 
thus :  £794,045,  or  12  per  cent,  over  all.  Since  March  1905 
(the  last  completed  year  for  which  accounts  are  obtainable)  the 
growth  in  expenditure  has  undoubtedly  continued.  The  moral 
of  these  figures  is  obvious — that  the  greatest  injury  is  done  to 
country  roads  where  the  fast  traffic  has  a  free  run  and  watering 
is  impossible.  Until  we  get  increased  sums  from  the  Exchequer 
to  meet  the  increased  outlay  caused  by  this  traffic,  we  are 
suffering  very  seriously.  This  motor  traffic  is  not  local,  but 
covers  the  country  from  Cornwall  to  John  O'Groat's,  and  should 
be  provided  for  by  national  rather  than  local  funds.  The  whole 
of  the  motor-car  registration  fees  in  Buckinghamshire  come  to 
£200  or  £300  per  annum,  whereas  we  are  spending  from  £5000 
to  £6000  per  annum  more  on  our  roads.  It  is  very  obvious 
that  something  must  be  done  to  provide  the  funds  for  making 
our  roads  to  stand  the  traffic. 

Mr.  A.  H.  Campbell  :  I  should  not  have  taken  part  in  this 
discussion  but  for  the  remarks  of  Mr.  Manning.  He  said  in 
effect  that  tarmac  was  so  expensive  as  to  make  its  use  for  rural 
roads  utterly  prohibitive.  I  rise  to  utter  my  protest  against 
that  observation ;  I  hope  it  will  not  go  forth  as  an  expression 
of  the  views  of  Members  of  this  Association.  After  we  have 
been  over  the  county  roads  to-day,  which  have  been  made  at  a 
cost  of  about  2«.  per  yard  super,  and  seen  their  condition  after 
three  or  four  years*  wear,  no  one  can  say  this  is  a  costly  material 
for  highways.  It  represents  a  cost  of  6d.  to  8d.  per  annum  for 
maintenance,  which  is  remcu^kably  economical  for  roads  carry- 
ing heavy  traffic.    I  am  not  going  to  compare  tarmac  with  what 
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Mr.  Gladwell  has  shown  us  to-day ;  experiments  for  which  we 
ought  to  be  thankful.  I  think  any  one  who  is  attempting  to 
elucidate  the  problem  of  highway  maintenance  deserves  our 
gratitude,  whether  success  or  failure  attend  theireffort ;  for  we 
learn  as  much  from  failure  as  from  success.  I  am  not  in  entire 
agreement  with  the  method  adopted  by  Mr.  Gladwell.  I  speak 
subject  to  correction,  but  from  observation  to-day  I  do  not  like 
the  interposition  of  the  small  material  as  a  matrix  between  the 
hard  basis  of  the  road  and  the  superimposed  granite.  If  you 
have  got  a  depression  on  the  old  road  surface  caused  by  wear 
and  tear,  how  are  you  going  to  assure  that  the  material  is  not 
going  to  assume  the  same  wavy  condition  as  the  road.  I 
have  been  trying  as  a  matrix  dustabato;  I  have  half  a  mile 
of  road  under  medium  traffic  laid  with  various  materials; 
200  yards  is  laid  with  Dustabato.  First  of  all  I  scarify 
the  road  with  a  mechanical  scarifier.  I  then  put  on  2}^  inches 
of  Guernsey  granite ;  thoroughly  well  roll  that,  and  then  a  man 
pours  on  this  dustabato  composition  as  a  flux,  until  it  goes  all 
over  the  surface  and  permeates  every  interstice  in  the  road 
material.  Then  I  put  on  a  covering  of  about  one-eighth  of  an 
inch  thick  of  Guernsey  granite  spar.  I  then  roll  it  with  the 
steam-roller,  and  in  about  three  hours  it  is  about  as  hard  as  a 
rock,  even  in  the  presence  of  a  strong  sun,  such  as  we  have  had 
this  past  few  days.  I  cannot  yet  speak  of  its  wear;  but  it 
promises  to  be  fairly  durable,  and  what  commends  it  to  us  is 
the  rapidity  with  which  it  sets,  and  the  road  can  be  used  for 
traffic.  The  cost  is  6d,  per  yard  above  the  ordinary  macadam. 
This  is  not  a  heavy  charge,  but,  of  course,  it  is  different  from 
Mr.  Gladwell's  2Jrf.  to  3d.  per  yard,  though  I  have  no  doubt  if 
we  had  him  under  cross-examination  we  might  get  him  to 
admit  4d.  per  yard.  Tarmac  is  8d.  per  yard.  There  is  not 
a  great  deal  of  difference  in  the  cost  when  you  consider  the 
promise  of  longer  life  of  these  roads  as  compared  with  other 
cheaper  expedients  and  materials.  I  have  experimented  with 
the  matrix  between  two  layers  of  Kentish  flint,  and  that  road 
is  giving  good  results.  I  have  also  tried  another  length  of  road 
about  a  quarter  of  a  mile  with  ordinary  gravel  ballast  carefully 
sifted.  We  have  had  a  superfluity  of  unemployed,  and  I  have 
been  converting  a  marshy  waste  into  a  beautiful  hike.  One  of 
the  results  has  been  an  accumulation  of  a  lot  of  ballast,  which 
1  Bin  trying  to  use  on  the  roads,  with  nothing  but  tar  spray 
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over  it,  then  top  dressed  with  granite  spax.  That  promises  to 
be  good.  But  as  to  the  durability  of  the  different  sections  of 
road  I  cannot  speak  to*day.  Altogether  I  am  bound  to  say  I 
have  seen  nothing  to  excel  the  long  lengths  of  road  shown  to 
us  to-day  by  Mr.  Thomas  made  of  tarmac.  It  is  the  dust  we 
want  to  prevent  and  suppress,  and  one  cannot  but  be  gratified 
by  the  entire  absence  of  dust  on  these  roads.  I  should  like 
some  time  to  show  the  Members  of  the  Association  the  length 
of  road  we  have  laid  in  my  district. 

Mr.  Manning  :  I  am  one  of  those  who  think  that  the  first 
cost  of  laying  itarmac  is  out  of  the  question  on  rural  roads ; 
that  is,  the  relative  difference  in  the  price  between  a  coating  of 
granite  and  the  putting  down  of  tarmac.  The  cost  of  a  light 
coat  of  tarmac  comes  out  at  about  2^.  per  yard ;  the  cost  of 
ordinary  granite  from  Is.  2d.  to  Is.  Ad.  Where  the  difficulty 
comes  in  in  country  districts  is  that,  if  you  are  putting  down 
tarmac,  you  have  to  go  from  haunch  to  haunch  and  practically 
reconstruct  the  whole  of  the  road,  while  with  ordinary  macadam 
at  the  outside  you  only  run  a  width  of  about  12  feet  in  the 
centre  of  the  road.  The  Kingston  road  cost  us  nearly  £900  per 
mile  when  changed  from  a  flint  road  to  a  macadam,  and  con- 
vertiug  it  into  a  tarmac  road  cost  us  close  on  £1200  a  mile. 
That  is  where  we  cannot  stand  the  first  cost.  The  ordinary 
cost  of  the  maintenance  of  a  mile  of  road  in  my  district  is  just 
over  £60  per  mUe.  In  Mr.  Gladwell's  case  it  is  a  road  which 
carries  a  considerable  amount  of  traffic,  and  it  is  necessary 
to  go  from  haunch  to  haimch  on  account  of  its  width,  but  I 
see  a  great  future  for  his  system,  for  without  any  expensive 
reconstruction  works  a  road  can  be  crowned  in  the  ordinary 
way.  The  other  great  advantage  is  that  all  this  work  can 
be  done  best  in  summer  weather,  and  without  the  application 
of  water. 

Mr.  N.  H.  Dawson  :  I  wish  to  ask  Mr.  Gladwell  what 
gauge  of  granite  he  considers  the  most  suitable  for  repairing 
these  roads,  and  I  wish  to  ask  Mr.  Cooper  if  he  does  not  find 
the  paving  flags  made  from  clinker  slippery  in  frosty  weather  ? 
Tliey  have  a  smooth  face,  and  I  am  afraid  they  would  prove 
very  slippery,  especially  on  a  steep  gradient,  and  anywhere  but 
on  the  level. 

Mr.  M.  A.  PiERCY :  I  should  like  to  ask  Mr.  Cooper  whether 
he  uses  the  small  slabs  for  kerbing,  and  if  so  whether  he  finds 
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them  at  all  slippery,  and  whether  they  are  durable  or  not  ?  My 
experience  of  concrete  kerbing  is  that  they  are  not  so.  I 
should  like  to  know  if  they  are  used  for  that  purpose  or  simply 
for  channels. 

The  Pbesident  :  We  are  very  much  obliged  to  Mr.  Cooper 
and  Mr.  Gladwell  for  the  papers  they  have  prepared,  and  the 
works  they  have  shown  us,  and  likewise  for  their  kindly  enter- 
tainment at  tea.  And  we  must  not  forget  Mr.  Thomas,  the 
energetic  secretary  of  the  Home  Counties  District.  To  these 
three  gentlemen  we  accord  our  warmest  and  most  sincere 
thanks. 

A  hearty  vote  of  thanks  was  accorded  by  acclamation. 

Mr.  Cooper,  in  reply,  said :  I  should  like  to  make  reply  to 
one  remark  made  by  Mr.  Thomas.  I  think  he  said  it  was  the 
rural  and  not  the  urban  authorities  who  suffered  most  heavily 
from  the  great  expense  of  maintaining  tlie  roads.  If  I  am 
correct  I  certainly  demur  to  that  statement.  That  is  not  the 
experience  in  Slough.  We  know  to  our  cost  the  very  heavy 
expense  we  are  put  to  in  maintaining  our  roads,  and  I  often 
hear  from  my  Council  that  if  the  Bucks  County  Council  would 
be  more  liberal  we  should  get  on  very  well.  Last  year  my 
Council  permitted  me  to  make  an  experiment  with  oil-tar, 
owing  to  the  large  quantity  of  dust  on  the  Bath  main  road.  I 
treated  a  half-mile  length  with  very  gratifying  results,  so  much 
so  that  the  Council  have  determined  to  extend  the  experiment 
this  season,  treating  a  further  length  of  five  or  six  miles  of  road. 
I  found  it  not  only  laid  the  dust  to  a  very  great  extent  indeed; 
but  also  reduced  the  ordinary  cost  of  watering.  The  liquid  was 
brought  to  boiling  point,  and  put  down  very  hot ;  a  method 
which  I  think  is  unusual  with  this  class  of  material.  The  road 
lasted  twelve  days  without  any  watering,  and  even  then  there 
was  only  a  very  slight  rising  of  dust  with  a  fast  moving  car, 
and  no  dust  whatever  was  perceptible  from  the  ordinary  traffic. 
At  a  later  stage  a  second  coat  was  put  on,  and  for  the  remainder 
of  the  summer  very  slight  watering  was  required.  Taking  the 
cost  of  the  ordinary  watering,  which  is  £65  a  mile,  I  find  by 
using  oil-tar  we  could  reduce  the  cost  of  watering  by  20  per 
cent.  It  is  not  intended  to  use  this  oil-tar  on  roads  where 
there  are  shops.  I  should  hesitate  in  so  doing,  but  on  the 
outskirts  of  the  town  I  shall  use  it.  During  the  winter  months 
this  particular  length  of  road  stood  perfectly  well.     It  retained 
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its  waterproof  surface;  there  was  little  scavenging  required, 
and  I  did  not  find  the  stickiness  one  of  the  speakers  referred 
to.  As  to  the  flag  making,  I  do  not  find  the  flags  wear  slippery. 
We  are  favoured  that  way ;  our  gradients  are  very  low.  The 
blocks  are  used  only  for  channels  and  crossings.  I  have  made 
some  for  kerbs,  but  my  clinker  is  not  of  that  good  character 
I  should  recommend  for  kerbs,  but  for  channels  and  crossings 
and  pavements  I  find  it  answers  very  well. 

Mr.  A.  Gladwell,  in  reply,  said :  I  must  add  my  meed  of 
thanks  to  that  expressed  by  Mr.  Cooper  for  the  honour  the 
Association  has  done  both  of  us  in  arranging  a  meeting  in  our 
locality.  It  has  been  a  source  of  great  pleasure  to  me  personally 
to  receive  the  Association,  and  I  feel  grateful  to  the  President 
for  having  arranged  that  the  meeting  should  take  place.  The 
expense  of  the  cleansing  of  cesspools  is  specially  charged  to 
each  parish  under  section  230  of  the  Public  Health  Act,  1875. 
As  to  the  sale  of  rye-grass,  and  what  arrangements  we  have  for 
the  distillation  of  peppermint,  I  am  afraid  the  question  was 
asked  under  a  misapprehension,  because  when  the  members 
went  down  to  the  sewage  works,  which  are  only  now  on  the 
point  of  completion,  they  saw  that  the  rye-grass  had  attained  a 
height  of  two  inches,  and  the  peppermint  had  not  yet  been 
sown.  With  respect  to  what  Mr.  Cooper  said  as  to  spending 
£65  per  mile  for  watering,  I  may  say  that  is  £23  per  mile 
more  than  I  spend  on  my  roads  for  maintenance.  With  respect 
to  the  question  Mr.  Angell  asked  as  to  the  effect  of  heavy  town 
traffic  on  the  surface  of  the  roads  which  I  have  shown  you 
to-day.  I  don't  pretend  to  know  more  about  it  than  the 
experience  of  nine  months  has  taught  me.  This  thing  is  in 
its  infancy,  as  tarmac  was  in  its  infancy  five  years  ago. 
Tarmac  has  had  about  five  years  of  life— (a  Member:  Twenty- 
five  or  thirty  years.) — I  mean  the  particular  tarmac  we  have 
seen  to-day.  The  first  process  I  attempted  was  about  nine 
months  ago,  and  I  hope  some  of  the  urban  surveyors  will  put 
it  under  the  severest  tests,  in  the  interest  of  the  problem  of 
road  maintenance  generally.  It  is  not  necessary  to  lay  a  very 
great  length  of  it ;  and  the  experiment  cannot  be  very  costly,  as 
you  have  the  granite  if  it  should  prove  a  failure.  I  must  say 
I  am  struck  with  the  fact  that  the  whole  of  the  discussion  to-day 
has  resolved  itself  practically  into  a  consideration  of  the  road 
question.    I  bad  great  hopes  after  showing  you  the  little  sewage 
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scheme  wUch  I  have  designed  and  carried  out  that  something 
might  he  said  upon  it.  I  can  only  assume  that  it  is  so  perfect 
that  no  one  can  find  anything  to  criticise.  I  feel  grateful  to 
Mr.  Campbell  for  the  words  of  commendation  he  has  used  to  one 
who  is  attempting  to  elucidate  the  dust  problem.  What  I  have 
shown  you  to-day  I  do  not  presume  to  say  is  the  final  word  to 
be  said  on  this  question  of  road  making.  I  am  still  a  student, 
as  others  will  have  to  be  for  a  long  time  to  come.  With  respect 
to  Mr.  Campbell's  remark  as  to  depressions  in  the  road,  if 
depressions  in  the  road  owing  to  previous  traffic  interfered  with 
the  correct  contour  you  would  have  to  regulate  that  in  any 
system.  Therefore  you  cannot  say  that  costs  more  in  my 
system  than  in  any  other.  If  the  depressions  are  unimportant 
you  can  regulate  them  by  putting  on  a  little  thicker  coating  of 
stone^  with  the  result  that  you  have  a  little  more  material  on 
one  part  of  the  road  than  another.  Then  as  to  the  2Jrf.  per 
yard  additional  cost  for  the  bituminous  sealing  flux  for  the  ix)ad 
surface.  I  quite  appreciate  Mr.  Campbell's  remark,  and  it  is 
probable  under  skilful  cross-examination,  I  might  alter  my  figure 
to  4d,  per  yard.  But  I  am  not  going  to  alter  it  to-day,  I  intend 
to  make  further  experiments  under  that  head.  There  is  a 
question  by  Mr.  Dawson  as  to  the  gauge  of  the  granite  used. 
That  is  also  a  question  of  experience.  I  have  2-inch  hand 
broken  granite  from  one  firm,  which  is  a  good  deal  larger 
than  2J^-inch  from  another.  If  the  Standardisation  Com- 
mittee could  take  the  standards  of  granite  into  consideration, 
I  am  sure  they  would  earn  our  gratitude.  The  best  size  of 
granite  to  use  is  entirely  a  question  of  experience,  and  I 
am  not  prepared  to  oflfer  any  advice.  All  I  can  say  is  that  the 
granite  should  be  about  two  inches  in  gauge.  I  feel  greatly 
honoured  in  being  permitted  to  take  any  part  whatever  in  the 
solving  of  this  great  question,  and  the  encouragement  I  have 
received  wiU  only  act  as  a  stimulus  to  me  in  future,  and  I  trust 
that  others  will  give  attention  to  this  great  question,  and  let  it 
not  be  said  that  we  road  surveyors  cannot  solve  it  for  ourselves. 

The  President  and  Members  first  proceeded  in  motor  vehicles  to 
the  Slough  pumping'Station,  where  an  opportunity  was  offered  of 
seeiTig  the  Meldrum  furnaces  disposing  of  the  house  refuse,  the 
dinker  residual  being  used  for  the  manufacture  of  fiags  for  the 
paving  of  footpaths.    The  electricity  generating-station  at  Chalvey, 
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aTid  the  Salt  playing  fields,  were  visited.  The  afternoon  was 
devoted  to' the  inspection  of  roads  which  had  been  made  of  tarmac, 
and  also,  according  to  the  specification  described  by  Mr,  Oladwdl 
in  this  Paper. 

The  Members  had  lundieon  together  at  the  Crovm  Hotel,  Slough, 
and  at  th^  conclusion  of  the  visits  were  entertained  by  Messi's. 
Cooper  and  Gladwell  to  tea  at  the  DumbbeU  Hotel. 
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IRISH  DISTRICT   MEETING. 

;  May  17  and  18,  1907.  I 

Edd  in  the  City  Hall,  Donegal  Place,  Belfast. 
J.  Patten  Barber,  MJnst.C.E.,  President,  in  tlie  chair. 


The  Earl  of  Shaftesbury,  the  Lord  Mayor  of  Belfast,  received 
the  Members  and  ofifered  them  a  hearty  welcome  to  Belfast. 

The  President,  on  behalf  of  the  Association,  thanked  his 
Lordship  for  the  very  kind  welcome  he  had  given  them. 

Mr.  E.  H.  Dorman  was  unanimously  re-elected  Honorary 
Secretary  for  the  Irish  district. 

SEWAGE  PUMPING  STATIONS  AND 
MACHINERY. 

By  henry  a.  CUTLEB,  M.Inst.C.E., 
City  Engineer,  Belfast. 

The  installation  of  machinery  for  pumping  sewage,  although 
necessary  only  in  low-lying  districts  from  which  sewage  cannot 
be  discharged  by  gravitation,  presents  problems  which  most 
municipal  engineers  at  some  time  during  their  career  have  to 
solve. 

Wherever  possible,  discharge  by  gravitation  is  to  be  pre- 
ferred, and  pumping  to  be  avoided,  for  a  study  of  the  problem 
to  be  dealt  with  in  a  pumping  scheme  reveals  conditions,  which 
are  not  only  difficult  and  costly  to  satisfy,  but  require  constant 
vigilance  to  prevent  flooding,  even  when  the  greatest  care  has 
been  exercised  in  designing  and  installing  the  plant. 

In  preparing  a  scheme  for  the  drainage  of  a  district  it  is 
almost  invariably  necessary  to  take  into  consideration  sewers 
which  are  already  in  existence,  and  frequently  to  recommend 
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a  scheme  which,  although  the  best  possible  under  the  circum- 
stances, falls  short  of  what  might  have  been  otherwise  accom- 
plished. 

In  the  drainage  of  a  district  where  pumping  has  to  be  resorted 
to,  it  is  a  matter  of  considerable  importance,  where  the  whole 
area  is  not  low-lying,  to  make  the  area  from  which  sewage  is 
to  be  pumped  as  small  as  possible  by  a  proper  selection  of  site 
for  the  outfall  works,  and  to  collect  the  sewage  from  the  higher 
zones  by  intercepting  sewers  which  will  discharge  by  gravitation. 
In  locating  the  position  of  a  pumping  station  one  might,  without 
giving  much  thought  to  the  matter,  select  a  site  at  the  outfall 
works,  which  would  usually  be  outside  the  probable  building 
area,  or  at  any  rate  far  removed  from  the  centre,  but  in  many 
cases  such  a  position  would  by  no  means  be  the  most  suitable 
or  economical.  Generally  speaking,  it  may  be  taken  that  the 
site  for  a  pumping  station  in  a  practically  flat  district  is  a 
central  position  on  the  bank  of  a  river  or  stream,  towards 
which  the  sewers  would  converge.  With  such  a  site  the  sewers 
necessary  would  be. comparatively  small,  short,  shallow,  and  in- 
expensive, and  the  height  to  which  the  sewage  would  require  to 
be  lifted  reduced  to  a  minimum,  thus  reducing  the  horse-power 
and  first  cost  of  machinery,  as  well  as  the  annual  expenditure. 

Against  the  selection  of  a  central  site  it  might  be  urged 
that  the  sewage  would  have  eventually  to  be  pumped  to  the 
outfall  works  through  an  expensive  main  under  pressure,  which 
would  counterbalance  the  saving  in  the  cost  of  sewers,  and  that 
the  power  required  to  overcome  the  friction  in  the  pipe  would 
at  least  equal  the  saving  effected  by  the  reduction  of  the  lift ; 
but  it  must  not  be  forgotten  (1)  that  the  maximum  quantity 
of  sewage  to  be  treated  to  comply  with  the  regulations  of  the 
Local  Government  Board  is  only  six  times  the  dry-weather 
flow,  whereas  the  sewage  flow  in  times  of  heavy  rainfall  is  vastly 
in  excess  of  that  amount,  and  (2)  that  such  excess  can  be 
pumped  direct  into  the  river  or  stream  by  special  storm-water 
pumps.  Of  course,  if  a  free  outfall  into  rivers  or  streams  could 
be  provided  for  storm-water  without  pumping,  either  by  storm 
overflows  or  separate  surface-water  sewers,  or  if  the  district  to 
be  drained  had  a  declivity  all  in  one  direction,  a  centrally 
situated  pumping  station  might  not  be  the  most  suitable. 
Another  important  matter  for  consideration  in  determining  the 
site  for  a  pumping  station  is  the  facility  for  obtaining  fuel,  or 
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electric,  water,  or  other  power  for  driving  the  machinery. 
When  a  site  for  a  sewage  pumping  station  has  been  decided 
upon,  the  estimation  of  the  maximum  quantities  of  sewage  and 
storm  water  to  be  dealt  with,  and  the  power  to  be  used  in 
driving  the  machinery,  require  a  great  deal  of  practical  con- 
sideration, especially  in  view  of  the  enormous  difference  between 
the  minimum  dry-weather  flow,  and  the  flow  during  storms. 

Although  in  designing  a  complete  sewerage  scheme  the 
volume  of  sewage  to  be  dealt  with  will  have  been  arrived  at 
in  designing  the  sewers,  it  is  necessary  to  give  data  and  to 
discuss  the  question  of  the  relation  between  rainfall  and  sewage 
flow  in  dealing  with  the  subject  of  this  paper. 

For  the  estimation  of  the  volume  of  rainfall  to  be  dealt 
with  in  any  period  of  time,  the  records  from  the  ordinary  rain- 
gauge  are  of  no  value,  as  the  rain  which  has  fallen  is  only 
measured  every  twenty-four  hours ;  but  there  are  several  forms 
of  recording  rain-gauge  in  the  market  which  record  the  rainfall 
on  a  time-chart  worked  by  a  clockwork  drum,  so  that  the  exact 
amount  which  has  fallen  during  any  period  of  time  can  be 
obtained. 

The  vertical  ordinates  to  the  curve  on  Diagram  1  measure  the 
maximum  rate  of  rainfall  per  hour  for  any  period  up  to  two  hours 
computed  on  the  records  of  the  past  three  years,  obtained  at  the 
Belfast  Outfall  Works.  The  ordinates  of  the  curves  are  arrived 
at  by  an  inspection  of  all  the  rainfall  diagrams,  and  selecting 
the  maximum  rainfall  for  each  period  of  5,  10,  15  minutes, 
and  so  on  up  to  two  hours,  and  working  out  from  them  the 
equivalent  rate  per  hour;  that  is  to  say,  if  half-inch  fell  in 
30  minutes,  the  rate  per  hour  for  30  minutes  would  be  one 
inch.  In  estimating  the  rate  of  rainfall  to  be  dealt  with  at 
a  pumping  station,  it  is  necessary  to  know  the  time  the  water 
takes  to  travel  in  the  sewers  from  the  furthest  considerable 
area  of  the  district  drained.  The  rain,  after  it  has  fallen,  has 
first  to  flow  over  yard,  road,  or  roof  surfaces,  and  through  drains 
before  it  arrives  at  the  sewer,  which  it  reaches  in  an  average 
period  of  about  five  minutes ;  it  has  then  to  pass  along  the 
sewers  at  velocities  due  to  the  gradients,  from  which  the 
remaining  portion  of  the  time  required  to  reach  the  pumping 
station  can  easily  be  calculated.  When  the  total  period  of 
flow  to  the  pumping  station  has  been  found,  as  above  indicated, 
the  maximum  rate  of  rainfall  per  hour  to  be  dealt  with  by  the 

I 

Digitized  by  VjOOQ IC 


114  SEWAGE  PUMPING  STATIONS  AND  MACHINERY. 

pumping  machinery  (assuming  there  are  no  storm  overflows) 
can  be  ascertained  from  a  diagram  similar  to  Diagram  1,  by 
measuring  the  ordinate  of  the  cufve  corresponding  to  the  period 
of  flow.  As  an  example  of  the  use  of  the  diagram,  let  it  be 
assumed  that  the  period  of  flow  was  found  to  be  one  hour,  then 
the  ordinate  of  the  curve  corresponding  to  such  period  would 
measure  0'66,  which  represents  the  rate  of  rainfall  (in  inches 
per  hour)  corresponding  to  such  period  of  flow. 

The  percentage  of  the  rainfall  which  may  be  expected  to 
flow  off  from  the  area  drained  depends  upon  the  nature  and 
declivity  of  the  surface,  and  must  be  estimated  with  due  regard 
thereto.  If  the  whole  surface  is  practically  impervious,  as  in 
densely  populated  areas,  the  whole  quantity  in  time  of  con- 
tinuous rainfall  may  reach  the  sewers,  but  in  residential  districts 
or  sparsely  populated  areas  a  percentage  only  of  the  total 
rainfall  will  have  to  be  dealt  with  by  the  pumps,  which  will 
vary  according  to  the  area  built  upon,  the  area  of  road  surface, 
the  area  of  land  draining  into  the  system,  and  the  general  slope 
of  the  area. 

A  district  to  be  drained  will  almost  always  contain  various 
classes  of  property,  from  which  varying  percentages  of  total 
rainfall  will  reach  the  sewers,  and  this  must  be  considered  in 
conjunction  with  the  rate  of  rainfall  in  determining  the  ratio  of 
minimum  to  maximum  flow  in  the  sewers. 

On  the  supposition  that  the  sewers  are  practically  water- 
tight, the  volume  of  sewage,  as  distinct  from  rainfall,  to  be 
dealt  with  depends  upon  the  water  supply,  and  may  generally 
he  taken  at  30  gallons  per  head  per  day.  As  an  example 
of  the  variations  in  flow,  for  which  provision  has  to  be  made 
in  sewers,  consider  the  case  of  a  locality  of  working-class 
dwellings,  with  a  density  of  population  of  250  per  acre,  and 
where  the  extent  to  be  drained  and  the  inclinations  of  the 
sewers  are  such  that  the  flow  takes  30  minutes  to  reach  the 
pumping  station.  Assuming  a  dry-weather  flow  of  30  gallons 
per  head,  the  average  sewage  flow  per  acre  will  be  50  cubic 
feet  per  hour,  and  with  the  rainfedl  conditions  which  obtain 
in  Belfast,  on  which  Diagram  1  is  based,  the  rainfall  intensity 
(for  30  minutes'  flow)  will  be  0*66  inch  per  hour,  or  2420 
cubic  feet  per  hour  per  acre.  This  gives  a  ratio  of  storm- water 
to  average  sewage  flow  of  about  50  to  1,  or  (assuming  that  the 
minimum  sewage  flow  is  half  the  average)  a  ratio  of  maximuQ^ 
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rainfall  to  minimum  sewage  flow  of  about  100  to  1.  Enormous 
as  such  a  variation  in  flow  appears,  it  is  not  exceptional  if  sub- 
soil water  is  entirely  excluded ;  and,  where  storm  overflows  are 
impracticable,  such  a  variation  must  be  considered  and  provided 
for  in  designing  the  pumping  plant. 

The'  variations  in  flow  may  be  dealt  with  at  a  pumping 
station  by  impounding,  by  dividing  up  the  plant  into  several 
units,  or  by  varying  the  discharge  of  the  pumps,  but  usually 
all  three  methods  are  resorted  to.  The  plant  required  to  deal 
with  the  sewage  to  be  treated  at  the  outfall  works  (i.e.  six 
times  the  dry-weatlier  flow)  may  be  considered  separately  from 
the  storm-water  plant,  and  as  it  will  be  more  constantly  at  work 
than  the  latter,  more  regard  should  be  paid  to  its  efficiency. 

The  plant  for  dealing  with  storm-water  will  not  be  in 
frequent  operation,  and  will  very  seldom  be  worked  to  its  full 
capacity,  and  as  no  rule  can  be  laid  down  for  the  variations 
of  rainfall  intensity,  the  number  and  duration  of  the  periods 
during  which  the  plant  will  be  at  work  are  unknown 
quantities.  The  total  annual  quantity  of  storm-water  that 
will  require  to  be  pumped  can  be  approximated  from  the 
average  annual  rainfall,  but  what  proportion  of  that  quantity 
will  fall  with  such  intensity  as  to  cause  a  flow  in  the  sewers 
exceeding  six  times  the  normal  sewage  flow,  and  thus  require 
the  storm  pumps  to  be  operated,  is  also  an  unknown  quantity, 
for  which,  at  best,  an  average  measurement  only  can  be  obtained, 
even  with  carefully  kept  records.  To  sum  up  the  position  with 
regard  to  storm-water,  we  can  only  approximate  the  maximum 
rate  of  flow  and  the  average  annual  quantity  to  be  dealt  with. 
To  ascertain  the  total  annual  quantity  of  rainfall  to  be  pumped 
compared  with  the  total  quantity  of  sewage,  our  approximation 
can  be  made  in  the  following  manner: — Assuming  that  the 
district,  with  regard  to  which  we  are  making  investigations, 
consists  of  100  acres  of  impervious  area,  containing  250 
persons  per  acre,  50  acres  with  75  per  cent,  of  impervious 
area,  containing  100  persons  per  acre,  and  50  acres  with 
25  per  cent,  of  impervious  area,  containing  a  population  of 
20  persons  per  acre,  and  that  the  average  annual  dry-weather 
flow  is  30  gallons  per  head,  the  total  annual  flow  will  be 
(100  X  250 +  50x100 +  50x20)  (30x365)  ^,     .„. 

^ ^^25 =  ^y*  ^*  million 

cubic  feet. 


Digitized  by  VjOOQ IC 


116  SEWAGE  PUMPING  STATIONS  AND  MACHINERY. 

For  the  same  district,  assuming  an  average  annual  rainfall 
of  35  inches,  and  that  the  whole  of  the  rainfall  on  the  impervious 
portion  of  the  district  flows  to  the  pumps,  and  that  the  pervious 
or  partially  pervious  portions  contribute  nothing — which  is  not 
strictly  accurate,  but  near  enough  for  the  present  purpose — the 
average  annual  quantity  of  rain  water  to  be  dealt  with' will  be 

(lOO  +  ^^^J^  +  ^Jy-)(4840  X  9  X  2-92)  =  say,  20  miUion 

cubic  feet.  From  these  calculations  the  total  annual  quantity 
of  rainfall  to  be  dealt  with  compared  with  the  total  annual 
sewage  flow  in  the  district  described  is  only  37  per  cent. 
Assuming  what  might  be  considered  a  worst  possible  case, 
that  is  to  say,  a  wholly  impervious  area,  with  a  population 
of  about  120  persons  per  acre,  and  an  average  annual  rainfall 
of  42  inches,  the  total  annual  rainfall  compared  with  sewage 
flow  would  only  be  72  per  cent.  On  an  average  it  may  be 
assumed  that  the  total  quantity  of  rednfall  to  be  dealt  with  is 
equal  to  50  per  cent,  of  the  sewage  flow. 

To  prevent  the  possibility  of  a  total  breakdown,  the  pumping 
plant  intended  to  deal  with  the  sewage  to  be  pumped  to  the 
outfall  works,  should  be  divided  into  at  least  two  separate  units, 
and  in  moderately  large  stations,  where  the  sewage  cannot  be 
impounded,  a  larger  number  of  units  would  be  desirable  to 
economically  deal  with  the  possible  fluctuations  of  flow,  viz. 
from  half  the  average  to  six  times  the  average,  or  ranging  from 
1  to  12,  because,  as  a  rule,  the  nearer  to  full  load  the  plant  is 
worked  the  greater  the  economy.  With  the  plant  divided  into 
two  units,  one  unit  might  have  a  capacity  of  twice  the 
average  flow  and  work  from  quarter  to  full  load,  and  the  other 
unit  a  capacity  of  four  times  the  average  flow  and  work  from 
half  to  full  load,  for  when  the  quantity  to  be  pumped  exceeded 
twice  the  flow,  but  was  less  than  four  times  the  flow,  the 
smaller  pump  could  be  shut  down  and  the  larger  operated.  A 
more  economical  arrangement,  theoretically,  would  be  three 
units,  one  having  a  capacity  equal  to  the  average  dry-weather 
flow,  so  that  it  would  only  require  to  be  worked  between  half 
and  full  load,  and  the  other  two  each  a  capacity  equal  to  two 
and  a  half  times  the  daily  flow^,  the  eflSciency  of  the  two  larger 
sets  being  of  less  importance  than  the  smaller  one,  as  they 
would  be  less  frequently  in  use.  If  the  sewage  can  be  im- 
pounded in  a  tank  or  reservoir  to  balance  the  fluctuations,  then 
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with  a  three-unit  plant,  as  above  described,  the  smallest  unit 
could  be  worked  continuously  at  full  load.  The  plant  to  deal 
with  the  stoiin-water  in  excess  of  that  to  be  pumped  to  the 
outfall  works,  as  has  been  shown,  may  have  to  deal  with  a 
rate  of  flow  of  from  6  to  50  times  the  average  daily  dry-weather 
flow,  or  even  more.  The  storm-water  pumps  should  consist  of 
at  least  two  units,  each  capable  of  dealing  with  at  least  haK  the 
excess  of  the  maximum  storm  flow  over  6  times  the  average 
daily  sewage  flow;  their  range  of  work  could  then  be  kept 
between  about  quarter  and  full  load. 

As  the  capacity  of  the  plant  has  to  be  sufficient  to  deal  with 
the  maximum  intensity  of  rainfall,  which  very  seldom  occurs, 
most  of  the  units  will  usually  be  standing  idle,  so  that  there 
should  be  no  difficulty  in  keeping  the  plant  in  order,  and  no 
necessity  for  duplicating  the  plant. 

So  far  the  number  of  units  required  has  only  been  considered 
generally,  but  the  power  to  be  used  and  the  kind  of  pump  to  be 
installed  deserve  and  require  careful  consideration  in  this  con- 
nection. Limits  of  from  quarter  to  full-rated  speed  are 
practical  limits  within  which  steam-engines  or  water-turbines 
can  be  worked  without  undue  loss  of  economy,  but  gas  and  oil- 
engines can  only  be  varied  at  the  most  between  half  and  full- 
rated  speed.  Ordinary  electric  motors  are  constant  in  speed, 
but  reliable  variable  speed  electric  motors  with  a  range  of  4  or 
even  6  to  1  can  be  obtained;  they  are,  however,  somewhat 
larger  and  more  expensive  than  the  ordinary  type.  The  pumps 
commonly  in  use  are  either  the  reciprocating  or  centrifugal 
type,  but  while  reciprocating  pumps  can  be  worked  within 
fairly  wide  limits  of  speed  and  discharge,  without  much  loss  in 
efficiency,  the  range  of  speed  through  which  a  centrifugsd  pump 
can  be  worked  is  very  limited,  and  its  discharge  can  only  be 
varied  by  varying  the  head. 

Reciprocating  pumps  of  a  large  capacity,  especially  when 
working  under  a  considerable  head,  and  direct  coupled,  are 
more  economical  than  centrifugal  pumps,  but  for  simplicity,  low 
capital  cost,  and  cost  of  maintenance,  they  do  not  compare 
favourably  with  centrifugal  pumps.  For  smsdl  units,  belt- 
driven  or  driven  through  gearing,  centrifugal  pumps  can  be 
obtained  for  reasonable  heads  (say  100  feet,  or  even  more), 
which  will  give  a  greater  efficiency  than  reciprocating  pumps. 

From  the  foregoing  remarks  it  will  be  seen  that  for  pumping 
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storm-water,  where  economy  of  working  is  not  of  first  import- 
ance, the  centrifugal  pump  is  the  most  suitable,  in  aU  cases 
where  a  sufficient  number  of  units  can  be  installed  so  as  to 
work  within  the  economical  range  of  discharge,  or  where  the 
difficulties  of  varying  discharge  can  be  overcome  by  impounding. 

For  the  portion  of  the  plant  more  constantly  in  use  where 
efficiency  is  of  primary  importance,  the  question  of  size,  gear- 
ing, and  impoundiQg,  must  all  be  considered  in  coming  to  a 
satisfactory  conclusion,  but  it  is  usually  desirable  to  have  a 
reciprocating  pump  for  one  of  the  units  dealing  with  the  sewage 
to  be  pumped  to  the  outfall  works,  so  as  to  get  the  advantage 
of  its  greater  speed  range,  provided  the  driving  machinery 
is  capable  of  giving  the  same  variation  of  speed. 

The  centrifugal  pump  has  been  much  improved  in  recent 
years,  both  as  regards  its  efiBciency  and  the  head  under  which 
it  can  be  worked,  and  there  are  pumps  in  the  market  to-day 
with  efficiencies  as  high  as  70  to  73  per  cent.,  varying  accord- 
ing to  size.  Practically  the  delivery  of  a  centrtfugal  pump 
cannot  be  varied  by  change  of  speed,  but  it  can  be  indefinitely 
varied  from  no  delivery  to  about  60  per  cent,  above  its  normal 
capacity  by  varying  the  head,  but  not  without  loss  of  efficiency. 

In  considering  the  possible  variations  of  discharge  for 
centrifugal  pumps  it  must  not  be  forgotten  that  the  static  head 
under  which  sewage  is  to  be  pumped  is  usually  constant,  and 
that  the  artificial  head  due  to  friction  (which  is  related  to  the 
quantity  of  sewage  being  pumped)  is  the  only  part  of  the  total 
head  which  is  variable.  If  several  pumps  discharge  into  one 
delivery  main  they  will  be  working  under  maximum  head 
(which  they  should  be  designed  for)  when  all  are  discharging 
together ;  but  should  some  of  the  pumps  be  out  of  commission, 
the  head  required  to  overcome  friction  would  be  less,  and  the 
total  working  head  would  be  reduced.  If  the  delivery-main  is 
of  considerable  length,  the  reduction  of  flow  through  it  when 
some  of  the  pumps  are  not  working  might  so  reduce  the  head 
as  to  cause  an  appreciable  increase  in  output  and  decrease  in 
efficiency  of  the  pumps  remaining  in  work.  An  increase  in 
output  will,  under  some  conditions  of  head  and  discharge,  result 
in  an  increase  of  work  done,  which,  with  the  loss  in  efiBciency, 
wiU  increase  the  horse-power  required.  Although,  generally,  it 
is  not  possible  to  increase  the  discharge  of  a  centrifugal  pump 
above  its  normal  capacity  by  reducing  the  working  head,  it  is 
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always  possible  to  vary  the  output  by  increasing  the  head,  and 
thus  diminishing  the  dischaige.  The  increased  head  can  be 
obtained  by  partisdly  closing  the  pump  delivery- valve,  but  the 
horse-power  required  to  drive  the  pumps  and  the  pump  eflSciency 
would  thereby  be  reduced.  The  eflSciency  of  centrifugal  pumps 
by  diflferent  makers  varies  considerably,  but  pumps  giving  an 
efficiency  of  72  per  cent,  at  full  load  (which  is  lower  than  some 
makers  will  guarantee)  will  give  efficiencies  of  36  per  cent., 
58  per  cent.,  and  68  per  cent,  at  quarter,  half,  and  three-quarter 
load  respectively.  The  motive  power  for  working  pumps  may 
be  either  steam,  gas,  oil,  electric  or  water  power,  but  the 
conditions  obtaining  in  eeu^h  particular  case  should  govern  the 
selection.  Steam-engines  are  suitable  for  driving  either  recipro- 
cating or  centrifugal  pumps,  either  by  direct  coupling,  by  belts, 
or  by  gearing,  as  they  can  generally  be  made  to  run  at  the 
speed  suitable  for  each  case.  But  gas-  or  oil-engines  and 
electric  motors  are  unsuitable  for  driving  reciprocating  pumps, 
except  by  belts  or  gearing,  on  account  of  their  comparatively 
high  speed,  and  gearing,  where  possible,  should  be  avoided, 
owing  to  the  loss  of  efficiency  which  it  entails. 

The  suitability  of  gas-  or  oil-engines  for  driving  the  larger 
centrifugal  pumps  is  undoubted,  as  the  engines  and  pumps  may 
be  designed  to  run  at  the  same  speed  and  so  may  be  direct 
coupled,  but  as  regards  the  smaller  centrifugal  pumps,  their 
speed  would  usually  be  so  much  greater  than  that  of  the  oil-  or 
gas-engine  as  to  require  the  use  of  belting  or  gearing. 

Electric  motors  are  well  adapted  for  the  driving  of  centri- 
fugal pumping-plant,  as  their  efficiency  is  well  maintained  over 
wide  variations  of  load  and  speed,  in  which  respects  they  are 
superioi:  to  other  forms  of  motive  power.  Where  electric  power 
can  be  obtained  at  a  reasonable  rate,  it  is  a  most  suitable  and 
economical  power  to  use  where  the  load  is  so  variable,  as  at  a 
sewage  pumping  station,  but  it  is  conceivable  that  a  demand 
which  is  normally  only  a  few  horse-power  but  which  may  at 
any  time  for  short  periods  jump  to  hundreds,  would  not  be  so 
attractive  to  an  electric  supply  company  as  to  induce  them  to 
supply  at  a  very  low  rate.  Among  other  advantages,  an  electric 
pumping  station  occupies  comparatively  small  space,  and  the 
plant  requires  little  attendance,  as  the  units  to  deal  with  any 
flow  above  the  normal  can  be  started  and  stopped  by,suitable 
float-operated  rheostats. 
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By  J.  W.  LEEBODY,  Co.  Surveyor  Co.  Tyrone  (S). 

There  is  a  'well-known  saying  to  the  effect  that  "  one  half  of 
the  world  does  not  know  how  the  other  half  lives/'  and  it  is  to 
be  feared  the  saying  is  only  too  true  of  the  particular  branch  of 
the  profession  to  which  most  of  those  present  have  the  honour 
to  belong. 

It  occurred  to  the  Author  that  it  might  not  be  altogether 
uninstructive  and  uninteresting  to  a  gathering,  which  largely 
consists  of  those  who  are  non-Irish,  if  some  idea  were  given  of 
the  conditions  under  which  Irish  County  Surveyors  carry  on 
their  work,  with  a  more  or  less  detailed  account  of  the  system 
of  road  maintenance  as  it  exists  in  the  Province  of  Ulster. 

Prior  to  the  year  1836,  the  maintenance  of  Irish  roads  was 
divided  among  four  distinct  authorities,  viz. — 

1.  Grand  Juries  of  Counties. 

2.  Turnpike  Trusts. 

3.  The  Board  of  Public  Works. 

4.  Municipal  Street  Boards. 

The  institution  of  the  Grand  Jury  dates  back  to  the  time  of 
the  Norman  invasion  of  Ireland  about  1166,  but  there  is  no 
enactment  among  the  Irish  Statutes  dealing  with  the  Grand 
Jury  until  the  year  1634.  From  that  time  on  the  Grand  Jury 
was  the  recognised  body  for  the  regulation  of  fiscal  affairs.  In 
their  early  days  the  Grand  Juries  appear  to  have  been  very  select 
bodies,  who  deliberated  with  closed  doors  and  raised  and  spent 
large  sums  of  money  without  being  subjected  to  any  adequate 
control  either  in  the  matter  of  expenditure  or  of  work  executed. 
As  a  natural  result  considerable  corruption  appears  to  have 
gradually  developed.  In  the  year  1836  an  Act  was  passed  to 
consolidate  and  amend  the  then  existing  Grand  Jury  statutes. 

In  the  year  1853  the  roads  which  had  been  in  the  control  of 
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the  Board  of  Public  Works  were  handed  over  to  the  respective 
Grand  Juries,  and  in  the  year  1857  the  last  Turnpike  Toll  was 
abolished. 

From  that  date  until  the  year  1889  the  maintenance  of 
Irish  roads  was  in  the  hsuids  of  two  classes  of  authorities,  viz. — 

(1)  Grand  Juries  of  Counties. 

(2)  Urban  Councils. 

The  Local  Government  (Ireland)  Act,  1898,  which  came  into 
operation  on  April  Isfc,  1899,  transferred  all  the  fiscal  work  of 
the  Grand  Juries  to  County  and  District  Councils. 

In  Volume  XX.  of  the  "  Proceedings  of  the  Association  of 
Municipal  and  County  Engineers"  an  account  of  the  Grand 
Jury  system  by  the  late  Mr.  E,  B.  Sanders  will  be  found,  so 
that,  except  for  an  occasional  comparison,  it  will  not  be  further 
referred  to, 

A  short  account  of  the  constitution  and  functions  of  the 
new  bodies  may  be  of  interest.  Each  County  is  divided  into 
Eural  Districts,  which  for  road  and  other  purposes  are  quite 
distinct.  The  Bural  District  Councils  consist  of  two  members 
elected  to  represent  each  District  Electoral  Division,  together 
with  three  co-opted  members,  if  the  elected  members  so  decide. 
The  County  Council  consists  of  one  member  elected  by  each 
County  Electoral  Division  (which  consists  of  a  number  of 
District  Electoral  Divisions)  together  with  the  Chairman  of 
each  Eural  District  and  two  co-opted  members,  if  it  is  so 
decided.  Both  Eural  and  County  Councils  hold  office  for 
a  period  of  three  years  and  are  corporate  bodies  having  a 
perpetual  succession,  and  can  therefore  sue  and  be  sued  in 
their  own  name.  The  Grand  Juries  and  Presentment  Sessions 
were  not  incorporated,  and  no  action  lay  against  either  of  them. 
The  Chairman  and  Vice-Chairman  of  both  District  and  County 
Councils  are  elected  annually. 

A  woman  may  have  a  vote  for  the  election  of  both  District 
and  County  Councils,  but  she  cannot  hold  either  office  herself. 
In  the  matter  of  roads  a  County  Council  has  no  power  of  itself 
to  initiate  any  expenditure  whatever,  except  in  the  case  of 
repairs  to  "  Sudden  Damages,"  where,  on  the  certificate  of  the 
County  Surveyor  that  the  repair  cannot  be  delayed  without 
prejudice  to  the  public,  repairs  to  the  value  of  £50  may  be 
carried  out.  The  District  Council  is  the  starting-point  for  all 
road  expenditure,  and  its  functions  may  best  be  illustrated  by 
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foUowiDg  an  application  involving  the  expenditure  of  money 
through  its  various  stages.  District  Council  meetings  are,  as  a 
rule,  held  quarterly,  but  if  a  County  Council  by  a  two-thirds 
majority  so  resolve,  the  Local  Government  may  sanction  half- 
yearly  meetings.  Applications  for  work  may  be  made  by  any 
Councillor  or  by  the  County  Surveyor. 

Grenerally  speaking  Councillors'  applications  are  for  new 
work,  the  County  Surveyors'  applications  being  confined  to  the 
maintenance  of  existing  works.  Each  application  must  state* 
clearly  what  it  is  for,  how  much  it  is  likely  to  cost,  and  the 
source  from  which  it  is  proposed  that  the  money  to  defray  the 
cost  shall  come.  Councillors'  applications  must  be  lodged  with 
the  Clerk  of  the  District  Council  on  or  before  a  date  fixed  by 
the  County  Council  at  least  twenty  days  before  the  District 
Council  meeting,  the  date  of  which  is  also  fixed  by  the  County 
Council.  County  Surveyors'  applications  can  be  lodged  at  any 
time  up  to  the  hour  of  meeting.  A  list  of  all  applications 
received  up  to  the  appointed  day  is  printed  and  published.  At 
the  meetings  the  various  applications  are  considered  seriatim, 
and  if  approved — with  or  without  modifications — they  become 
"  proposals."  The  District  Council  has,  however,  no  power  to 
increase  in  the  "proposal"  the  amount  of  money  set  forth 
in  the  "application,"  and  in  the  case  of  new  work,  if  the 
amount  required  exceeds  £50  the  proposal  can  only  be  passed 
"provisionally"  in  the  first  instance,  and  must  come  up  for 
consideration  at  the  succeeding  quarterly  meeting.  After  the 
meeting  a  list  of  "Proposals"  is  published,  and  tenders  are 
invited  on  behalf  of  the  County  Council,  except  in  cases  which 
involve  the  acquisition  of  land,  in  which  case  the  land  must  be 
acquired  before  any  tenders  are  invited.  Tenders  must  give 
the  full  name  and  postal  address  of  the  person  tendering,  and 
must  state  a  bulk  sum  for  the  work — together  with  the  name 
of  two  persons  willing  to  guarantee  the  performance  of  the 
work.  Under  the  Grand  Jury,  contracts  were  taken  at  so 
much  per  perch,  and  as  it  was  customary  for  the  contractors 
to  make  applications  themselves  for  the  renewal  of  contracts 
when  the  old  ones  expired,  it  was  extraordinary  how  the 
distance  between  two  fixed  points  grew  from  year  to  year; 
the  further  they  got  away  from  each  other  on  paper  the  better 
for  the  contractor. 

Tenders  are  opened  at  the  adjourned  quarterly  meeting,  and 
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bonds  which  have  been  prepared  by  the  clerk  of  the  District 
Council  are  then  entered  into.  The  District  Council  is  not 
bound  to  accept  the  lowest  or  any  tender,  but  where  they  do 
not  accept  the  lowest  tender  a  special  entry  has  to  be  made 
in  the  minutes  for  the  information  of  the  Local  Government 
Board.  Moreover,  the  acceptance  of  any  tender  is  subject  to 
the  approval  of  the  County  Council.  Lists  of  the  various 
"proposals"  (known  as  Fwm  20)  together  with  the  accepted 
tenders  and  bonds  are  now  sent  to  the  County  Council  for 
consideration,  but  its  functions  as  already  indicated  are  limited 
to  the  approval  or  rejection  of  the  proposals,  and  it  cannot 
consider  a  "  provisional  proposal  *'  at  aU. 

It  may,  however,  suggest  modifications  to  the  District 
Council,  and,  in  the  case  of  new  work,  may  hold  over  its  final 
decision  for  a  period  of  three  months  to  enable  further  par- 
ticulars to  be  furnished.  Following  on  the  lines  of  the  Grand 
Jury  system,  it  was  originally  intended  that  all  road  main- 
tenance should  be  executed  by  contract  only,  although  in  the 
case  of  masonry  work  direct  labour  might  be  employed,  but 
that  has  been  modified,  and,  since  1901,  provided  a  road  has 
been  included  in  a  "  Direct  Labour "  schedule,  which  has  re- 
ceived the  sanction  of  the  Local  Government  Board,  the  County 
Council  can  arrange  to  work  it  either  by  contract  or  by  direct 
labour.  The  County  Councils  have  power  to  revise  a  direct 
labour  schedule  at  intervals  of  three  years. 

Where  no  tender  has  been  received  for  a  proposal  sent 
forward  by  the  District  Council,  the  County  Council  may  put 
the  work  into  the  hands  of  the  county  surveyor  for  a  period  not 
exceeding  twelve  months,  the  sum  to  be  expended  not  to  exceed 
that  mentioned  in  the  proposal — whether  it  is  scheduled  for 
*'  Direct  Labour  "  or  not. 

Payments  may  be  made  quarterly  or  half-yearly  at  the 
discretion  of  the  County  Council,  with  the  consent  of  the  Local 
Government  Board,  but  no  payment  can  under  any  circum- 
stances be  made  except  upon  the  certificate  of  the  county 
surveyor,  lists  of  such  certificates  being  submitted  to  the 
District  Council  at  the  stated  meetings.  Advances  may  be 
made  to  contractors  on  the  certificate  of  the  county  surveyor 
at  any  time  up  to  85  per  cent,  of  the  value  of  the  work 
completed. 

The  Author  how  desires  to  du^ct  your  attention  to   the 
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practical  working  of  the  system  in  Ulster,  pointing  out  some  of 
the  difi&culties  in  administration  which  are  met  with.  The 
province  of  Ulster  consists  of  nine  counties,  which,  for  road 
maintenance  purposes  were,  at  the  passing  of  the  Act  of  X898, 
divided  into  2  County  Boroughs,  11  County  Districts,  and 
25  Urban  Districts,  The  nine  counties  are  divided  into  181 
County  Electoral  Divisions,  each  returning  one  member  to  the 
Coimty  Councils,  and  910  District  Electoral  Divisions,  each 
returning  two  members  to  one  or  other  of  the  Councils  of  the 
59  rural  districts  into  which  the  District  Electoral  Divisions 
are  grouped.  The  County  Councils  are  all  of  a  workable  size, 
but  the  great  majority  of  the  District  Councils  are  much  too 
large.  It  is  said  that  there  is  "wisdom  in  a  multitude  of 
counsellors,"  but,  at  any  rate,  there  is  undoubtedly  "much 
speaking." 

By  the  Act  the  amoimt  of  money  which  any  particular 
District  Council  can  devote  to  road  maintenance  in  any  year 
has  been  fixed  at  a  figure,  being  25  per  cent,  in  excess  of  the 
sum  which  the  Local  Government  Board  certify  to  have  been 
the  average  yearly  expenditure  during  the  three  years  before 
the  passing  of  the  Act  of  1898.  The  Author  has  not  yet  met 
any  person  who  could  explain  how  these  certified  figures  were 
arrived  at,  but  having  got  them,  they  are  what  we  have  to  work 
upon.  The  total  annual  sum  available  for  road  maintenance 
and  improvement  is  £343,218,  and,  approximately,  the  amount 
expended  is  £337,857.  One  cannot  help  feeling  that  somewhat 
better  results  than  are  actually  found  might  be  got  for  the 
money.  In  connection  with  this  "  limit  of  expenditure  "  ques- 
tion a  great  controversy  has  been  carried  on  between  the  County 
Councils  and  the  Local  Government  Board  auditors,  as  to 
whether  it  is  intended  to  limit  the  actual  annual  cash  payments 
or  to  limit  the  total  amount  of  the  "  proposals  "  adopted  during 
the  financial  year,  and,  so  far  as  the  Author  is  aware,  the 
question  is  still  unsettled,  one  set  of  auditors  holding  one  view 
and  another  set  holding  the  other. 

Since  the  passing  of  the  Act  the  number  of  Urban  Districts 
has  been  increased  to  39.  This  has  not  been  at  all  to  the 
advantage  of  the  roads  now  included  in  the  urban  areas,  as 
in  most  cases,  their  total  valuation  is  so  small  that  it  would  be 
necessary  to  levy  a  prohibitive  rate  in  order  to  maintain  the 
roads  in  accordance  with  modern  ideas. 
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The  mileage  of  roads  kept  under  constsmt  maintenance  by 
the  County  Councils  is  18,307,  at  an  average  cost  per  mile 
varying  from  £30  in  County  Antrim  to  £10  in  County  Donegal. 
In  Donegal,  Monaghan,  and  Cavan  there  is  a  considerable 
additional  mileage  which  is  only  repaired  at  intervals.  To 
administer  this  mileage  and  expenditure  there  are  eleven  county 
surveyors  and  sixty-five  assistants,  together  with  three  specially 
qualified  assistants,  viz.  two  in  Antrim  and  one  in  Down.  Nine 
of  the  county  surveyors  are  existing  oflBcers — viz.  served  under 
the  Grand  Jury  in  their  present  counties — one  was  translated 
from  one  county  to  another,  and  one  has  been  appointed  since 
the  Act  came  into  operation. 

The  total  expenditure  byway  of  salary  on  this  staff  amounts 
to  £15,232,  or  about  4J  per  cent,  on  the  outlay.  Except  in  the 
case  of  the  three  special  assistants  above  referred  to,  no  allow- 
ance is  made  to  any  of  the  surveyors  or  assistants  for  travelling 
expenses,  so  that  the  harder  they  work  and  the  more  eflicient 
they  are,  the  more  their  pockets  suffer.  To  put  it  mildly,  this 
is  not  much  of  an  encouragement  to  a  man  as  he  grows  older 
and  his  responsibilities  increase,  and  it  is  not  to  be  wondered 
at  if  things  are  sometimes  allowed  to  slip. 

Might  the  Author  suggest  that  the  members  of  the  Irish 
Eoads  Improvement  Association  (who  undoubtedly  mean  well, 
and  have  a  useful  function  to  perform)  should  bear  this  fact 
in  mind  the  next  time  they  consider  some  unfortunate  county 
surveyor  requires  correction.  It  may  be  mentioned  that  this 
body  have  issued  a  number  of  very  interesting  and  useful 
pamphlets  on  road  maintenance,  and  it  will  interest  their 
members  to  know  that  their  work  is  undoubtedly  bearing  fruit 
in  most  unexpected  quarters.  Occasionally,  however,  if  one  is 
to  judge  by  what  one  sees  in  print,  the  Association  in  question 
assume  that  where  things  are  not  what  they  ought  to  be,  it  is 
because  the  County  Surveyors  do  not  know  any  better,  for- 
getting entirely  that  the  real  masters  of  the  situation  are  the 
District  Councillors,  and  that  the  County  Surveyor  has  often 
to  put  up  with  material  and  methods  which  he  knows  to 
be  bad. 

In  spite  of  the  subtraction  of  the  newly  formed  urban 
district  mileage,  the  total  mileage  of  county  roads  seems  to  be 
increasing,  not  so  much  by  the  making  of  entirely  new  roads, 
SB  by  the  ingenuity  of  District   Councillors  in  discovering 
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"  boreens  "  upon  which,  at  some  more  or  less  remote  period,  a 
generous  Grand  Jury  is  alleged  to  have  spent  some  public 
money. 

At  the  present  time  the  roads  are  maintained  entirely  under 
the  contract  system  in  seven  counties,  while  in  two  counties 
both  the  Direct  Labour  and  Contract  systems  are  in  force. 
Under  the  Contract  system  a  person,  who  in  ninety-nine  cases 
out  of  .a  hundred  is  a  small  farmer,  undertakes  to  supply  the 
necessary  material  and  labour  required  to  keep  a  particular  road 
in  order,  for  a  period  not  exceeding  seven  years,  in  accordance 
with  a  specification  approved  of  by  the  District  CouncU. 

There  are  10,222  such  contracts  in  force  in  Ulster  at  the 
present  moment,  the  average  duration  being  for  a  period  of  three 
years. 

When  it  is  remembered  that  each  of  these  contracts  must 
be  inspected  at  least  four  times  each  year,  it  will  be  seen  that 
the  time  of  the  staff  is  pretty  well  occupied.    In  most  of  the 
counties  the  amount  of  competition  for  these  contracts  is  extra- 
ordinary, and  in  the  good  old  days  the  way  in  which  prices  were 
''  cut "  was  past  belief.    To  such  an  extent  was  this  carried  that 
frequently  the  idea  of  keeping  the  road  in  order  appears  to  have 
been  entirely  forgotten,  and  many  a  man  became  contractor  for 
roads  which  he  had  never  seen,  and  never  intended  to  see.    The 
Author  is  happy  to  think  that  that  state  of  affairs  has  pretty 
well  disappeared,  and  public  opinion,  which  in  former  days 
rather  enjoyed  the   fun  of  seeing   the  county  "done,"   has 
awakened  to  the  fact  that  the  fun  has  got  to  be  paid  for.    In 
Antrim,  about  ninety  miles  of  road  are  being  worked  by  direct 
labour,  while  in  Armagh  a  scheme  embracing  493  miles  came 
into  operation  during  the  month  of  April  this  year.    There  is 
undoubtedly  a  very  strong  prejudice  in  Ulster  against  direct 
labour.    It  is  admitted  that  road  contractors  can  make  a  hand- 
some legitimate  profit,  in  spite  of  the  fact  that  very  few  of 
them  possess  the  appliances,  capital,  or  the  business  training 
necessary  to  carry  out  the  work  to  greatest  advantage.    Why 
the  general  ratepayer,  as  represented  by  the  District  Councillors, 
should  raise  objections  to  turning  the  profit  to  his  own  advantage 
is  mysterious.    There  is  also  the  feeling  that  money  spent  in 
supervision  is  money  thrown  away  (and  admittedly  the  succ^s 
of  direct  labour  depends  on  efficient  supervision),  but  why  this 
feeling  should  exist,  seeing  that  every  successful  farmer  is  a 
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living  proof  to  the  contrary,  is  equally  mysterious.  In  some 
oases  the  explanation  is  that  the  majority  of  the  District 
Councillors  are  relatives  or  intimate  friends  of  contractors,  but 
this  by  no  means  explains  all  the  cases.  While  the  Author 
cannot  clear  up  the  mystery  to  his  own  satisfaction,  he  is  firmly 
convinced  that  a  well-thought-out  scheme  of  direct  labour 
working  side  by  side  with  the  present  contract  system,  would 
tend  to  economy,  and  would  rapidly  improve  the  condition  of 
the  roads  in  every  county  in  Ulster. 

When  the  Grand  Jury  Act,  of  1836,  was  drafted  such  a 
thing  as  steam  rollers  or  road  machinery  was  never  contemplated, 
and  accordingly  no  provision  was  made  for  the  purchase  of  any- 
thing of  the  kind.  Although  after  its  introduction  in  the 
towns,  some  Grand  Jurors  and  County  Surveyors  were  quite 
prepared  to  give  steam  rolling  a  trial,  it  was  not  until  1891 
that  a  roller  was  introduced  into  county  work.  This  was 
brought  about  by  Mr.  P.  C.  Cowan,  now  Chief  Engineering 
Inspector  of  the  Irish  Local  Government  Board,  but  at  that 
time,  the  County  Surveyor  of  Down,  who  argued  that  as  the 
Grand  Jury  was  authorised  to  make  use  of  tools  for  road  main- 
tenance, a  roller  was  a  tool,  and  could  therefore  be  employed. 
Mr.  J.  H.  Brett,  in  Co.  Antrim,  immediately  followed  suit,  and 
in  1892  Mr.  R  H.  Dorman  made  a  beginning  in  Co.  Armagh. 
In  1896  South  Tyrone  gave  it  a  trial.  In  every  one  of  these 
cases,  however,  the  rollers  were  only  hired,  and  in  every  case 
the  experiment  met  with  tremendous  opposition  from  the 
ordinary  ratepayers,  but  was  persisted  in  by  the  County  Sur- 
veyors. So  great  was  the  opposition  that  it  was  strong  enough 
after  the  election  of  the  first  District  and  County  Councils  to 
induce  those  bodies  to  refuse  to  vote  any  money  whatever  for 
steam  rolling,  and  for  almost  two  years  after  the  Act  of  1898 
came  into  force  no  rolling  was  done  in  Ulster  outside  of  the  two 
county  boroughs.  However,  the  Act  had  provided  the  power 
to  hire  or  purchase  machinery  of  all  kinds,  and  the  County 
Surveyors,  being  of  a  persistent  disposition,  worried  the  Councils 
into  giving  the  thing  another  trial  Now,  the  only  county  in 
Ulster  wWch  does  not  own  rollers  of  its  own  is  Co.  Down, 
which  prefers  to  hire  all  the  rollers  it  wants.  Even  yet,  how- 
ever, the  opposition  is  not  quite  dead,  for  only  the  other  day 
the  District  Council  of  limavady  in  Co.  Derry  declined  by 
sixteen  votes  to  fifteen,  to  ask  the  County  Council  to  provide 
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steam  rollers  for  the  use  of  the  contractors,  but  it  is  only  a 
question  of  time  till  the  opposition  entirely  disappears.  There 
are  now  thirty  rollers  owned  and  worked  by  the  County 
Councils,  and  fifteen  rollers  constantly  on  hire.  In  five  county 
districts  rolling  is  specified  as  a  portion  of  the  general  main- 
tenance contract,  the  contractors  paying  so  much  a  day  for  hire. 
In  five  county  districts  special  proposals  for  working  rollers  are 
passed,  the  contraotors  supplying  material  and  labour,  but 
paying  nothing  for  hire  of  roller,  while  in  two  counties  special 
proposals  are  passed  to  provide  material  and  roll  it  in  indepen- 
dent of  the  ordinary  maintenance  contract.  The  same  section 
of  the  Act  which  authorises  the  ownership  of  steam  rollers  also 
enables  the  County  Councils  to  own  and  work  quarries,  and 
in  this  particular  the  Author  thinks  he  can  claim  to  be  the 
pioneer.  Last  year  the  Author's  Council  leased  a  quarry  about 
2J  miles  from  rail  at  Cookstown,  and  now  raise  and  prepare 
the  material — whinstone — used  in  all  the  important  roads  in 
the  vicinity  of  Cookstown  and  Dungannon. 

In  both  rural  districts  special  proposals  are  passed  to  cover 
the  cost  of  production,  and  we  provide  the  material,  either  in 
the  quarry  or  free  on  rail  at  the  nearest  point  without  direct 
charge  to  the  contractors.  Each  contract  provides  that  the 
contractor  shall  cart  the  material  specified  to  his  contract.  In 
this  way,  all  disputes  as  to  quantity  and  quality  of  material 
are  done  away  with,  and  a  very  considerable  reduction  in  the 
cost  of  maintenance  has  resulted,  as  it  is  no  longer  necessary 
for  a  man  to  own  a  quarry  of  his  own  before  he  can  tender  to 
work  a  road.  In  Co.  Armagh  the  County  Surveyor  has  worked 
quarries  for  some  years  to  supply  material  for  roads  put  into 
his  hands  because  contractors  could  not  be  got,  and  in  County 
Derry  (four)  and  Donegal  North  (two)  quarries  have  recently 
been  acquired,  but  have  not  yet  been  worked.  In  Armagh 
(one).  North  Tyrone  (three),  Cavan  (three),  Fermanagh  (one), 
Monagban  (two),  and  Derry  (two),  the  County  Councils  own 
and  work  a  number  (twelve)  of  portable  stone-breakers,  which 
travel  round  the  country  to  break  material  for  any  contractor 
who  hires  them. 

This  arrangement  has  not  been  found  to  be  an  unqualified 
success,  as  the  output  of  any  breaker  depends  so  largely  on  the 
way  in  which  it  is  attended  to.  It  is  next  to  impossible  to  get 
the  contractors  to  keep  the  machines  going,  added  tP  whigh 
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there  is  the  time  lost  running  from  job  to  job,  and  the  difficulty 
of  getting  into  and  out  of  private  quarries,  etc. 

However,  it  is  quite  evident  that  the  Councils  have  realised 
the  value  of  obtaining  good  material  and  of  having  it  properly 
broken. 

In  addition  to  the  county  breakers,  there  are  a  considerable 
number  of  privately  owned  machines.  While  they  are  of  great 
assistance  to  contractors,  they  are  by  no  means  beneficial  to  the 
roads,  the  natural  tendency  for  the  contractor  being,  of  course, 
to  get  his  material  broken  as  fast  as  possible,  without  reference 
to  the  quality  of  the  output.  To  a  certain  extent,  this  tendency 
is  modified  by  the  desire  of  the  owner  to  keep  his  machinery 
going ;  but  as  most  of  these  owners  also  own  threshing  machines, 
the  season  for  stone-breaking  is  very  short,  and,  rather  than  pass 
a  job,  the  work  is  too  often  rushed.  Very  few  of  the  private 
breakers  are  fitted  with  satisfactory  screens,  and  the  jaws  are 
worked  so  long  as  anything  in  the  nature  of  a  rib  is  visible. 

For  so  far  the  dust  problem  has  not  made  itself  prominently 
felt  in  ULster.  Undoubtedly  it  is  bound  to  come,  but  it  is  to 
be  hoped  that  when  it  docs  appear  some  satisfactory  method  of 
dealing  with  it  at  a  moderate  cost  will  have  been  perfected. 
For  dealing  with  the  winter  mud,  three  counties  have  provided 
horse  brushing  machines  and  hand-scrapers,  to  be  hired  to  con- 
tractors, while  as  a  matter  of  course  these  machines  are  in  use 
in  the  direct  labour  areas.  There  is  a  good  deal  of  difficulty 
in  arranging  for  the  hiring  of  horse  machines  over  such  largo 
areas,  and  in  spite  of  the  fact  that  it  is  slow  and  tedious,  the 
Author  considers  there  is  nothing  to  beat  good  systematic  cross- 
brushing  by  hand. 

Under  the  Grand  Jury  Act  there  was  no  provision  for  any- 
thing in  the  nature  of  main  roads,  but  all  roads  upon  which  the 
Post  Office  had  the  mails  carried  in  wheeled  vehicles  were 
designated  "  post  roads,"  and  half  the  cost  of  their  maintenance 
was  defrayed  by  the  county  at  large.  Under  the  Act  of  1898, 
the  County  Councils  were  empowered  to  (and  doubtless  it  was 
intended  that  they  should)  declare  some  roads  main  roads,  in 
which  case  half  the  cost  of  maintenance  would  be  defrayed  by 
the  county  at  large,  the  various  districts  in  which  the  roads 
were  situated  paying  the  other  half. 

Unfortunately,  however,  no  attempt  was  made  to  give  even 
an  outline  definition  of  what  would  entitle  a  road  to  be  classed  as 
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a  main  road ;  and  more  unfortunately  still,  before  any  declara- 
tion could  become  operative,  it  was  necessary  to  satisfy  each  of 
the  District  Councils  concerned,  with  the  result  that  it  was 
found  to  be  utterly  impossible  to  arrive  at  any  sort  of  agree- 
ment. Until  the  then  existing  contracts  on  "post  roads" 
expired,  these  roads  continued  to  be  treated  as  main  roads. 
The  attitude  taken  up  by  most  of  the  District  Councils  was, 
that  they  should  receive  as  much  from  the  county  as  they  each 
contributed,  irrespective  of  the  nature  of  the  roads  and  the 
traffic — a  thing  utterly  unattainable  in  practice.  In  despair, 
some  County  Councils  declared  all  their  roads  "  main  roads," 
while  others  declared  they  would  have  "  no  main  roads,"  and 
either  of  these  declarations  produced  comparative  peace. 

In  four  counties  it  was  decided  to  have  main  roads,  but  it 
was  necessary  in  each  case  to  refer  the  matter  to  the  Local 
Government  Board  and  have  the  matter  settled  by  them.  The 
declarations  are  subject  to  revision  at  intervals  of  five  years 
and  the  result  of  the  first  revision  is  that  at  the  present  time 
only  two  counties  have  declared  main  roads,  while  the  other 
seven  have  declared  no  main  roads.  For  the  sake  of  the  more 
important  roads  this  is  to  be  regretted,  as  there  is  in  some  cases 
a  tendency  to  cut  down  the  expenditure  on  these  roads  to 
provide  funds  for  maintaining  very  unimportant  bye-roads. 

An  interesting  paper  on  the  subject  of  main  roads  by  Mr. 
E.  H.  Dorman  will  be  found  in  Volume  XXII.  of  the  "  Proceed- 
ings of  the  Association  of  Municipal  and  County  Engineers." 

In  conclusion,  the  author  would  like  to  make  a  brief  reference 
to  a  few  matters  which  cause  infinite  trouble  and  in  regard  to 
which  modifications  are  much  needed  in  the  interests  of  all 
concerned.  Before  doing  so,  however,  he  desires  in  the  strongest 
possible  way  to  bear  testimony  to  the  remarkable  success  with 
which  the  County  and  District  Councils  have  carried  out  the 
work  devolving  on  them.  When  the  Local  Government  (Ireland) 
Act,  1898,  became  law  those  who  were  in  the  best  position  to 
form  an  opinion,  regarded  it  as  a  dangerous  experiment,  and  the 
proceedings  of  many  of  the  District  Councils  for  the  first  year 
certainly  tended  to  confirm  that  opinion.  However,  that  has 
entirely  changed,  and  at  the  present  time,  with  very  few  excep- 
tions, the  County  and  District  Councils  are  working  harmoniously, 
and  progress  is  being  made — ^it  may  not  be  rapidly  enough  to 
please  everybody — but  still  it  is  progress.    This  state  of  matters 
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is  largely  due  to  the  wisdom  with  which  the  Councils  without 
exception  selected  the  best  possible  men  for  the  chairmanship ; 
to  the  ability  and  devotion  of  the  clerks  of  the  District  Councils, 
to  whom  the  work  was  absolutely  new ;  and  to  the  tact  of  thd 
county  secretaries.  As  to  the  part  played  by  the  county 
surveyors  it  is  not  for  the  Author  to  speak,  but  they  have 
certainly  had  a  hand  in  it. 

First  there  is  the  traction  engine  trouble  in  the  neighbour- 
hood of  the  larger  towns  which  we  are  at  present  unable  to 
regulate  effectively. 

Then  there  is  the  proper  maintenance  and  improvement  of, 
the  main  lines  of  communication^  many  of  which  are  very  weak 
and  unnecessarily  crooked.  This  should  be  taken  entirely  out 
of  the  hands  of  the  District  Councils  and  entrusted  to  the 
County  Councils.  Then  there  is  the  question  of  regulating  the 
width  of  tyres  of  heavily  loaded  carts,  the  present  standard 
type  of  vehicle  being  outrageously  destructive.  Then,  in  con- 
nection with  the  contract  system,  there  is  the  difficulty  of 
dealing  promptly  and  effectively  with  the  negligent  contractor, 
and  in  connection  with  the  direct  labour  schemes  there  is  the 
difficulty  of  complying  with  the  regulations  laid  down  by  the 
Local  Government  Board,  more  especially  in  the  matter  of 
payment  of  the  men  employed  in  schemes  of  small  extent 
Again,  at  the  present  time  the  control  of  the  Local  Government 
Board  is  almost  entirely  confined  to  matters  of  finemce.  If  it 
could  be  extended  to  cover  efficiency  in  the  method  of  mainte- 
nance of  the  more  important  lines  of  communication,  it  would 
be  an  immense  benefit. 

The  Author  is  aware  that  to  do  this  it  would  be  necessary 
to  appoint  a  staff  of  inspectors,  but  he  is  convinced  that  the 
results  would  more  than  justify  the  expenditure.  Finally,  there 
are  the  more  personal  matters,  such  as  the  amount  of  time 
county  surveyors  must  spend  at  meetings,  and  in  their  offices 
doing  mere  clerical  work,  the  only  object  of  which,  if  it  serves 
any  purpose  at  all,  is  to  minimise  the  work  of  the  Loc^l 
Government  Board  auditors. 

At  present  the  Author  does  not  exaggerate  when  he  says 
that  quite  60  per  cent,  of  the  county  surveyor's  time  must  of 
necessity  be  spent  indoors,  when  it  could  be  much  more  profitably 
employed  outside.  Another  difficulty — and  one  which  it  is  hard 
jto  see  how  to  avoid — is  the  way  in  which  applications  are  made  by 
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District  Councillors  for  work,  with  the  object  of  trying  to  curry 
favour  with  the  electors.  The  District  Councillors  themselves 
are  quite  well  aware  that  the  work  applied  for  cannot  pass  (nor 
do  they  intend  that  it  should),  but  in  order  to  demonstrate  their 
activity  they  make  the  applications.  Occasionally,  even  they 
go  the  length  of  passing  proposals  (which  they  know  the  County 
Council  must  reject)  in  order  to  discredit  that  body. 

The  hardship  is  that  the  county  surveyor  must  assume 
every  application  to  be  hona  fide,  and  must  secure  all  the 
information  needed  to  deal  with  it  as  a  possible  proposal.  As 
a  rule,  the  District  Councils  take  on  sufficient  work  at  the 
January  meeting  to  practically  exhaust  the  available  funds  for 
the  next  financial  year,  nevertheless  they  continue  to  receive 
applications  for  the  remaining  three  meetings. 

As  an  example,  one  of  the  Author's  District  Councils  left 
themselves  a  balance  of  £20  after  the  first  meeting,  and  received 
applications  at  the  second  meeting  amounting  to  over  £1000. 
On  the  face  of  it,  it  would  appear  to  be  a  simple  thing  to  get 
rid  of  the  £20  and  have  done  with  it,  but  in  practice  it  is  not. 
Each  Councillor  feels  called  upon  to  advocate  the  claims  of  his 
particular  locality  (and  why  not  ?),  and  next  day  we  read  in  the 
local  newspapers — *'  the  meeting  terminated  after  a  sitting  of 
five  hours  "  1  Lest  the  same  should  be  said  of  our  meeting,  the 
Author  will  conclude  by  thanking  his  brother  county  surveyors 
who  have  supplied  him  with  the  detailed  information  nQcegaary 
for  the  preparation  of  this  paper. 
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PORTADOWN  AND   BANBRIDGE  WATER 
SUPPLY. 

By  E.  H.  DOEMAN,  M.Inst.C.E.,  County  Surveyor, 
Armagh. 

Previous  to  the  inoeption  of  the  present  works,  many  schemes 
were  suggested  for  supplying  these  towns  with  water. 

About  the  year  1885,  Mr.  Henry  Smith,  the  County  Surveyor 
for  North  Down,  and  Mr.  Macassey,  of  Belfast,  propounded 
a  scheme  for  supplying  Lurgan,  Portadown,  Banbridge,  Down- 
patrick,  and  other  places  with  water,  at  an  estimated  cost  of 
£104,000,  from  the  eastern  slopes  of  Slieve  Croob  mountain, 
situated  in  the  County  Down.  This  scheme,  however,  fell 
through  owing  to  the  impossibility  of  inducing  the  several  towns 
included  to  take  joint  action  in  the  matter.  Subsequently  the 
Portadown  Urban  Council  called  in  the  Author  of  this  paper  and 
Mr.  Henry  Shillington,  C.E.,  to  investigate  the  various  sources 
from  which  a  supply  could  be  obtained  for  Portadown,  and  they 
reported  on  the  following  schemes  amongst  others  : — 

1.  Obtaining  a  supply  from  Marlacoo  Lake,  situated  about 
eight  miles  from  Portadown,  by  means  of  a  12-inch  pipe 
calculated  to  discharge  400,000  gallons  per  day,  and  the 
construction  of  a  service  reservoir  and  filter  beds  on  elevated 
ground  at  Killycolmain,  about  one  mile  from  the  town. 

2.  Taking  a  supply  from  the  Biver  Bann  at  a  point  about 
two  miles  above  the  town,  building  a  pumping  station  at 
Levaghery,  and  pumping  through  a  7-inch  rising  main  to 
Killycolmain, 

3.  Taking  a  supply  from  near  Ardmore  Point  in  Lough 
Neagh,  and  pumping  through  a  10-inch  main  also  to  Killy- 
colmain. 

4.  Taking  a  supply  from  the  Lurgan  Urban  Council  by 
means  of  a  10-inch  main  laid  from  Church  Place,  Lurgan,  to 
Portadown,  a  distance  of  five  miles. 
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Ultimately  Messrs.  Dorman  and  Shillington  reported  in 
favour  of  the  Eiver  Bann  scheme,  and  preliminary  steps  for  the 
carrying  out  of  this  project  were  taken.  The  scheme,  however, 
was  not  a  popular  one.  It  was  felt  that  to  extract  water  from 
a  river,  for  drinking  purposes,  which  was  polluted  by  the 
untreated  sewage  of  Banbridge  and  Gilford,  a  few  miles  up  the 
river  from  the  proposed  intake,  would  not  be  a  suitable  source 
of  supply. 

At  this  time  the  inhabitants  of  Banbridge  were  also  feeling 
the  necessity  for  obtaining  a  good  supply  of  water — proposals 
for  obtaining  a  supply  from  the  Bann,  and  also  from  an  under- 
ground source,  had  already  been  considered,  but  neither  of 
these  schemes  were  considered  satisfactory.  Eventually  the 
Portadown  Urban  Council  called  in  Mr.  J.  H.  Swiney,  Belfast, 
to  report  on  the  various  schemes  which  had  been  propounded, 
in  conjunction  with  Mr.  Dorman,  and  these  engineers  reported 
in  favour  of  the  Bann  scheme,  with  a  suggestion,  however,  that 
it  might  be  possible,  if  Banbridge  joined  hands,  to  obtain  a 
supply  from  the  Shimna  Eiver,  situated  in  the  Mourne 
Mountains.  This  suggestion  was  immediately  taken  up,  and 
the  engineers  were  instructed  to  report  on  the  feasibility  of 
obtaining  a  supply  from  this  source.  In  March,  1900,  their 
report  was  issued  strongly  advocating  the  head  waters  of  the 
Shimna  Eiver  for  supplying  both  Portadown  and  Banbridge 
with  water,  and  submitting  figures  which  showed  that  not  only 
in  the  matter  of  the  quality  of  the  water,  but  also  in  the  matter 
of  cost  per  1000  gallons,  this  scheme  was  far  superior  to  any 
yet  submitted  for  Portadown. 

On  consideration  of  the  report  the  Portadown  Urban  Council 
recognising  the  great  advantage  to  their  town  of  obtaining  a 
copions  supply  of  unpolluted  water,  and  on  being  assured  by 
the  Engineers  that  there  were  no  engineering  difficulties  in  the 
way,  decided  to  invite  Banbridge  to  co-operate  with  them  in 
carrying  out  the  project.  To  this  the  Banbridge  Urban  Council 
agreed,  and  both  Councils  then  applied  to  the  Local  Government 
Board  to  constitute  them  a  Joint  Waterworks  Board  under  the 
Irish  Public  Health  Act.  In  January,  1902,  Mr.  Cowan,  Chief 
Inspector  to  the  Local  Government  Board,  held  an  inquiry  into 
the  merits  of  the  scheme,  and  on  his  report  the  Local  Govern- 
ment Board  granted  the  order  constituting  a  Joint  Board 
for  the   two  districts,  which  was   subsequently  confirmed  by 
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Parliament.  It  became,  however,  necessary  to  obtain  a  further 
Provisional  Order  to  enable  the  Joint  Board  to  obtain  possession 
of  the  land  required  for  the  carrying  out  of  the  scheme,  and 
after  considerable  opposition  before  a  Committee  of  the  House 
of  Commons,  this  order  was  confirmed  in  1903. 

The  chief  features  of  the  scheme  are  as  follows : — 

The  acquisition  of  a  Catchment  Area  in  the  Moume 
Mountains  at  an  elevation  varying  from  900  to  2300  feet  above 
sea  level,  and  the  interception  of  the  head  waters  of  the  Shimna 
River  collected  oflF  this  catchment  area  by  means  of  a  dam 
thrown  across  the  river  at  a  place  known  as  the  Deer's  Meadow, 
in  Foffanyreagh,  and  the  construction  of  a  storage  reservoir  to 
hold  75,000,000  gallons,  the  laying  of  a  10-inch  main  from  this 
reservoir  to  Drumnahare,  situate  about  1 J  miles  from  Banbridge, 
where  a  service  reservoir  has  been  constructed  to  hold  300,000 
gallons  for  the  supply  of  Banbridge.  From  here  a  9-inch  main 
conveys  the  water  for  the  supply  of  Portadown  to  Drumclogher, 
about  1^  miles  from  Portadown,  where  a  second  reservoir  to 
hold  1,000,000  gallons  has  been  built. 

The  further  works  included  in  the  scheme  of  course  include 
the  laying  of  the  usual  service  pipes  in  the  towns  of  Portadown 
and  Banbridge,  with  all  necessary  fountains,  hydrants,  and 
scours,  etc 

Catchment  Area. — The  catchment  area  embraces  an  area  of 
about  943  acres,  situated  for  the  most  part  on  a  granite  forma- 
tion, but  in  parts  on  silurian  rock.  There  is  not  a  single 
habitation  on  it,  and  it  is  composed  of  steep  and  barren  slopes 
of  very  little  value  even  for  sheep  grazing,  so  that  the  supply 
is  impoUuted  from  animal  sources,  and  it  would,  therefore,  be 
practically  impossible  to  get  a  purer  supply  anywhere.  As 
regards  the  quantity  available,  the  average  mean  rainfaU  over 
the  area  is  estimated  at  70  inches,  but  in  order  to  be  perfectly 
safe,  the  mean  rainfall  was  assumed  to  be  only  55  inches,  which 
gives  for  three  consecutive  dry  years  44  inches,  and  allowing 
12  inches  for  evaporation,  allows  32  inches  as  the  quantity 
available,  which,  from  943  acres,  would  give  a  supply  of  1,886,000 
gallons  per  day.  As  the  present  population  to  be  supplied  is 
only  about  15,000  however,  and  the  consumption  estimated  at 
30  gallons  per  head,  or  450,000  gallons,  it  is  evident  that  the 
supply  should  be  ample  for  many  generations  to  come. 

It  should  here  be  mentioned  that  the  Joint  Board  hate 
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acquired  all  rights  to  the  water  derived  fix)in  their  catchment 
area,  the  only  proviso  inserted  in  the  Provisional  Order  being 
that  the  Board  should  allow  the  town  of  Newcastle  to  take  a 
supply  from  this  source  on  terms  to  be  agreed  on,  if  at  any  time 
they  desired  to  do  so. 

Newcastle,  however,  is  not  likely  to  avail  itself  of  this 
privilege  as  there  are  other  sources  more  convenient  to  New- 
castle from  which  an  abundance  of  equally  good  water  could  be 
obtained  for  that  town. 

Storage  Eeservoir. — Previous  to  obtaining  the  provisional 
order,  borings  were  sunk  along  the  approximate  centre  line  of 
the  proposed  puddle  trench,  but  owing  to  the  number  of  large 
boulder  stones  met  with,  and  the  danger  of  mistaking  a  large 
boulder  for  the  solid  rock,  it  was  thought  advisable  to  sink  a 
shaft  down  to  the  rock  on  the  eastern  side  of  the  valley ;  further 
shafts  were  also  sunk  previous  to  tenders  for  the  work  being 
invited,  and  the  position  of  the  rock  was  thus  definitely  located 
right  across  the  valley. 

Embankment — ^The  embankment  rests  for  the  most  part  on 
boulder  clay,  with  a  large  admixture  of  stones  and  of  gravel  in 
the  lowest  part  of  the  valley  next  the  river.  It  is  being  con- 
structed of  earth,  etc.,  with  a  puddle  core.  The  total  length  of 
the  embankment  will  be  about  800  feet ;  it  will  be  15  feet  at 
top,  with  side  slopes  of  2 J  to  1  and  2  to  1 ;  its  greatest  height 
from  the  bed  of  the  stream  will  be  48  feet.  Prior  to  its  com- 
mencement all  soil  and  vegetable  matter  was  removed  off  the 
site,  and  all  gravel  on  the  upstream  side  of  the  puddle  trench. 

The  material  used  in  the  bank  consists  for  the  most  part  of 
a  bluish  boulder  clay,  and  as  the  work  proceeds  the  pick  of  this 
clay  is  used  for  selected  material,  while  that  containing  a  large 
proportion  of  stones,  peaty  matter,  or  gravel  is  used  on  the 
downstream  portion  of  the  bank.  The  material  is  tipped  from 
small  waggons,  containing  about  1  cubic  yard  each,  and  is 
deposited  in  2-feet  layers  with  a  slight  slope  towards  the  centre 
of  the  bank ;  the  clay  is  of  such  a  nature  that  it  dries  very 
quickly  when  placed  in  position,  and  forms  a  very  solid  bank, 
so  that  no  special  means  have  to  be  taken  in  order  to  con- 
solidate the  material.  The  selected  material  in  each  side  of  the 
puddle  wall  will  be  4  feet  6  inches  at  top,  with  a  batter  of  1  in  2 
to  ground  level. 

The  top  of  the  bank  will  be  at  the  level  of  959  feet  above 
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Ordnance  Datum.  The  inner  slope  will  be  covered  for  the 
upper  one-third  with  hammer-dressed  pitching  12  inches  thick 
on  12  inches  of  shingle,  the  middle  one-third  with  pitching 
9  inches  thick  on  9  inches  of  shingle,  and  the  bottom  with  a 
layer  of  shingle  18  inches  in  depth. 

Centre  Core, — It  was  at  firat  proposed  to  construct  that 
portion  of  the  core  below  the  natural  ground-level  with  a  tongue 
of  concrete  3  feet  thick,  swelled  out  at  the  top  so  as  to  form  a 
junction  with  the  puddle,  which  would  form  the  core  through 
the  made  bank ;  but  there  being  some  doubt  with  regard  to  the 
practicability  of  putting  in  such  a  thin  wall  of  concrete  which 
would  prove  impervious  throughout,  and,  as  if  the  wall  was 
made  much  thicker  it  would  prove  as  expensive  as  puddle,  it 
was  decided  to  rely  on  the  material  usually  adopted  in  this 
country  in  such  positions.  The  puddle  will  be  carried  to  within 
2  feet  of  the  top  of  the  bank,  where  it  will  have  a  width  of 

6  feet,  widening  out  with  a  batter  of  1  in  16  to  ground-level, 
from  which  point  to  the  bottom  of  the  trench  it  will  diminish  to 
a  finished  width  of  5  feet  The  puddle  is  carried  well  into  the 
solid  rock  right  across  the  valley,  the  trench  being  46  feet  at  its 
greatest  depth,  the  average  being  2Q\  feet  below  the  surface ; 
but  two  springs  were  met  with  in  excavating  the  trench,  and 
these  were  easily  dealt  with,  the  only  serious  difficulty  in  con- 
nection with  this  portion  of  the  work  being  the  large  quantity 
of  broken  and  fissured  rock  which  had  to  be  passed  through 
before  sound  rock  was  met  with. 

As  it  was  anticipated  that  some  subsidence  of  the  puddle 
trench  would  occur  after  completion,  and  that  consequently  a 
leakage  would  take  place  through  the  space  so  left  between  the 
under  side  of  the  wing  walls  of  the  waste  weir  and  the  top  of 
the  puddle,  it  was  decided  to  carry  up  a  concrete  pier  from  the 
puddle  trench  on  which  that  portion  of  the  wing  wall  next  to 
the  main  embankment  crossing  the  puddle  trench  might  rest ; 

7  feet  by  5  feet  at  bottom  by  3  feet  by  5  feet  on  top,  and  about 
34  feet  in  height,  it  is  dovetailed  on  two  sides  to  make  a  good 
joint  with  the  puddle,  and  on  the  other  two  sides  there  is  a  pro- 
jecting tongue  which  bonds  the  pier  into  the  solid  ground.  It 
was  not  considered  necessary  to,  make  any  provision  for  possible 
subsidence  under  the  wing  wall  of  weir  on  the  east  side  next 
the  mountain.  The  puddle  required  so  far  has  been  obtained 
within  the  catchment  area  at  a  distance  of  about  one  mile  from 
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the  trench ;  it  is  a  strong  gravelly  clay,  and  before  being  deposited 
in  the  trench  the  larger  stones  are  picked  out  and  it  is  turned 
over  and  watered,  until  it  is  brought  to  the  proper  consistency, 
when  it  is  placed  in  the  tipping  waggons  and  run  down  to  the 
trench;  some  trouble  was  experienced  in  keeping  the  trench 
free  from  water  when  the  puddle  was  being  deposited. 

The  puddle,  when  it  is  sent  down,  is  usually  on  the  soft  side, 
and  packs  well,  little  cutting  or  working  being  required  in  the 
trench,  it  being  only  negessary  generally  to  spread  it  off  in  thin 
layers  as  it  is  dropped  in. 

Blasting  on  a  small  scale  was  allowed  in  getting  out  the 
rock  in  trench,  but  care  was  taken  that  the  bed  rock  was  not 
damaged  in  any  way  by  this  operation. 

OuUet  Totver, — The  tower  will  be  52  feet  high  over  the  assumed 
surface  of  rock,  circular  on  plan,  and  4  feet  6  inches  diameter 
inside;  it  will  be  connected  with  the  main  embankment  by 
means  of  a  lattice  girder  gangway  in  two  spans  of  39  feet  each, 
both  the  tower  and  the  intermediate  pier  carrying  the  gangway 
will  be  built  of  concrete.  Both  the  scour  pipe,  15  inches 
diameter,  and  the  supply  pipe,  10  inches  diameter,  are  carried 
from  the  tower  under  the  embankment  and  are  embedded  in 
concrete  resting  on  the  solid  rock.  Where  the  pipes  cross  the 
puddle  trench  two  stop  plates  are  leaded  on  to  the  pipes,  and 
the  concrete  is  carried  down  to  the  bottom  of  the  puddle  trench. 
The  scour  pipe  is  fitted  with  a  bell-mouth,  in  front  of  which  will 
be  fixed  a  wrought-iron  grate  4  feet  3  inches  by  4  feet,  con- 
sisting of  f -inch  bare  spaced  1^  inches  apart.  In  the  tower  there 
will  be  three  10-inch  inlets  at  10,  20,  and  30  feet  below  top 
water  level  connected  with  the  supply  pipe,  each  provided  with 
a  sluice  valve,  spindle,  and  headstock. 

Bye-GhanneL — This  channel  is  carried  along  the  mountain 
slope  on  the  eastern  side  of  the  reservoir.  It  is  20  feet  in  width 
at  bottom,  with  side  slopes  of  IJ  to  1.  The  upper  portion 
of  the  bank  between  the  channel  and  the  reservoir  is  formed  of 
the  material  excavated  in  making  the  channel,  and  consists  of 
boulder  clay  and  an  admixture  of  peat,  which,  no  doubt,  is  not 
quite  impervious,  but  it  is  not  thought  that  the  slight  leakage 
through  the  bank  will  be  of  apy  consequence.  The  floor  and 
sides  of  the  channel  are  pitched  with  rough,  hammer-dressed 
granite  blocks  brought  from  a  quarry  opened  on  the  mountain 
side,  and  the  joints  are  packed  with  small  spawls,  chips,  and 
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gravel.  This  pitching  has,  no  doubt,  a  rather  rough  and  uneven 
appearance,  but  it  is  good  strong  work.  It  has  a  fall  of  1  in 
528  all  the  way. 

JFaste  Weir— The  waste  weir  is  50  feet  in  length,  the 
crest  being  at  the  level  of  594,  or  5  feet  below  the  level  of  top 
of  embankment  when  completed.  Both  weir  and  wing  walls 
are  bidlt  of  concrete.  The  weir  is  surmounted  with  a  lattice- 
girder  gangway,  3  feet  6  inches  in  width,  secured  to  wing  walls 
at  ends  by  means  of  Lewis  bolts.  Four  wash-boards,  12  inches 
by  3  inches,  fitted  with  straps  and  lifting-chains,  are  provided 
for  raising  water-level  in  reservoir  when  desired. 

Waste  Channel. — This  channel  is  12  feet  in  width,  and  has 
a  gradient  of  1  in  9.  The  side  walls  are  formed  of  concrete, 
18  inches  thick  and  3  feet  in  height,  the  floor  is  formed  of 
rough  granite  blocks  laid  with  wide  joints  which  have  been 
filled  in  and  grouted  with  fine  concrete.  To  prevent  any  creep 
of  water  under  the  pitching  curtain,  walls  of  concrete,  4  feet 
in  depth  and  2  feet  in  width,  have  been  put  in  at  intervals 
across  the  channel.  The  lower  end  of  the  channel  is  stepped 
so  as  to  form  shallow  water-pillows  to  retard  the  velocity  of  the 
water,  and  at  the  foot  there  is  a  breakwater-pool  from  which 
the  water  discharges  into  the  old  river-course. 

Inlet. — An  embankment  will  be  constructed  across  the 
stream,  by  which  means  the  water  can  be  sent  down  the  bye- 
channel  or  it  can  be  led  into  the  reservoir  as  required  by 
means  of  a  penstock  fixed  in  concrete  side  walls  with  concrete 
forebay,  tailbay,  etc. 

Main  Pipe  Line, — The  length  of  the  pipe  line  from  the  storage 
reservoir  to  Drumclogher  reservoir  is  23  J  miles.  Of  this  length 
15,365  yards  are  9-inch  pipes,  ^e  ^^^^  thick;  the  remainder 
are  10-inch.  Of  the  10-inch  pipes  55  yards  are  \^  inch  thick, 
9182  yards  are  \i  inch  thick,  1649  yards  |  inch  thick,  835  yards 
f  J  inch  thick,  and  14,702  yards  ^^  inch  thick.  The  pipes  are 
laid  with  a  minimum  cover  of  2  feet  6  inches,  with  a  fall  from 
each  air-valve  to  the  nearest  scour,  boning-rods  being  used  to 
obtain  as  far  as  possible  uniform  gradients  from  point  to  point. 

The  pipes  were  laid  with  turned  and  bored  joints  with  10 
per  cent,  of  lead  joints  to  allow  for  expansion  and  contraction. 
All  specials  had  lead  joints.  In  addition  to  the  ordinary 
turned  emd  bored  joint  the  pipes  on  the  heavy  section,  com- 
prising all  pipes  over  ^q  inch  thick,  had  the  joints  run  with 
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lead  and  were  set  up  in  the  ordinary  way  after  the  pipes  had 
been  driven.  These  pipes,  in  addition  to  being  turned  and 
bored,  had  a  space  left  inside  socket  for  lead  joint. 

Each  pipe,  before  it  was  laid,  was  well  brushed  out,  the 
turned  and  bored  parts  carefully  cleaned,  and,  when  not  lead- 
jointed,  brushed  over  with  a  coating  of  neat  Portland  cement, 
each  pipe  being  driven  home  by  another  pipe  used  for  the 
purpose.  Scour  valves  were  placed  in  every  hollow,  with  a 
line  of  pipes  to  nearest  water-course.  In  the  case  of  the  9-inch 
main,  the  scours  were  3  inches  diameter,  and  for  the  10-inch 
main,  4  inches  diameter.  Air-valves  were  placed  on  every 
summit — single  air- valves  on  the  9-inch  main  and  on  the  light 
section  of  the  10-inch,  double  air-valves  on  the  heavy  section 
of  the  10-inch.  Special  provision  was  made  to  permit  the 
main  to  be  scraped  in  the  future,  in  case  incrustation  should 
take  place,  hatch-boxes  being  fixed  at  each  reservoir,  and  seven 
others  along  the  pipe  line  to  allow  the  insertion  and  removal 
of  the  scraper. 

At  Edenagarry,  situated  about  9  miles  from  the  Storage 
Eeservoir,  at  an  elevation  cut  by  the  hydraulic  gradient,  a  relief 
tank,  with  a  capacity  of  100,000  gallons  was  constructed  of 
concrete;  while  at  distances  of  12  miles  and  16  miles  from  the 
reservoir  blow-off  towers  were  erected.  No  serious  diflSculties 
were  met  with  in  the  laying  of  the  pipe  line,  and  considering 
the  very  rugged  and  irregular  cross-country  route  traversed,  less 
rock  was  met  with  than  was  expected.  The  only  two  obstacles 
met  with  that  the  Author  neeJ  draw  attention  to  were  the 
crossing  of  the  River  Bann  at  4^  miles  from  the  Storage 
Eeservoir,  and  the  crossing  of  Kernan  Marsh,  at  17  miles  from 
the  same  point.  At  the  point  where  the  pipes  cross. the  Eiver 
Bann,  in  Ballycoshone,  the  head  of  water  amounts  to  over 
600  feet,  while  one  side  of  the  river  bank  rises  very  abruptly 
to  a  considerable  height,  so  that  great  trouble  was  required  in 
this  portion  of  the  work,  and  special  means  had  to  be  adopted 
for  anchoring  the  pipes  on  the  steep  bank  on  the  left-hand  side 
of  the  river.  The  pipes  across  the  river  are  in  duplicate,  and 
are  laid  on  concrete ;  in  each  bank  are  chambers,  built  of  con- 
crete, into  which  these  pipes  are  brought  and  connected  with 
the  main  by  means  of  breeches  pipes.  In  the  chamber  on  the 
right  bank  are  fixed  a  hatchbox,  with  a  scour  leading  to  the 
river,  and  other  necessary  controlling  sluices ;  in  the  chamber 
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on  the  left  bank  is  placed  a  double  air-valve,  as  well  as  a 
aluice-valve  on  each  of  the  branches  passing  under  the  river. 
The  pipes  on  the  left  side  are  anchored  into  the  bank  by  heavy 
blocks  of  concrete  surrounding  them,  and  carried  well  into  the 
solid  ground. 

Keman  Marsh  Crossing, — A  foundation  for  the  pipes  was 
formed  by  driving  two  rows  of  round  larch,  6  inches  minimum 
diameter,  to  a  firm  bottom,  two  pairs  to  each  9-foot  pipe,  and 
fixing  thereon  railway  sleepers,  10  inches  by  5  inches,  creosoted, 
the  top  of  same  being  brought  to  a  true  level  for  the  pipes. 
The  surface  of  the  marsh  along  the  pipe-line,  and  for  a  width 
of  about  16  feet,  was  then  covered  with  a  thick  layer  of  fascines, 
and  on  this  was  formed  an  earthen  embankment  to  cover  the 
pipes,  4  feet  in  height,  with  a  top  width  of  3  feet,  and  side 
slopes  of  li  to  1.  At  one  side  of  the  marsh,  a  culvert, 
18  inches  square,  had  to  be  constructed  under  the  pipe  line ; 
it  was  made  of  1  J-inch  deal,  tongued  and  grooved,  and  strapped 
with  strong  hoop-iron.  So  far  this  work;  has  proved  satisfactory, 
and  has  required  little  attention. 

Service  Reservoirs. — The  reservoir  at  Drumnahare  has  a 
capacity  of  300,000  gallons ;  it  is  80  feet  by  80  feet  on  plan  at 
top,  and  47  feet  6  inches  by  47  feet  6  inches  at  bottom  with 
rounded  comers.  It  is  15  feet  in  depth  with  a  maximum  depth 
of  water  of  12  feet.  Both  floor  and  side  slopes  are  composed  of 
concrete  (7  to  1)  rendered  with  cement  mortar  (1  cement  to  2 
sand).  The  inlet  pipe  discharges  into  a  small  circular  well  from 
which  a  12-inch  half-round  pipe  is  laid  down  slope  of  reservoir. 
The  outlet  pipe  laid  in  concrete  under  the  embankment  is 
11  inch  diameter  as  far  as  the  Deacon  Meter  Chamber  in 
which  it  branches,  one  branch,  9  inches  diameter,  leading  to 
Portadown,  and  the  other  6  inches  diameter  forming  the  supply 
pipe  to  Banbridge.  This  pipe  is  fitted  with  a  bell  mouth  and 
gauze  movable  screen  which  is  worked  from  a  gangway  resting 
at  one  end  on  the  bank  of  the  reservoir,  and  at  the  other  on  a 
concrete  pier  carried  up  from  the  floor  of  the  reservoir.  The 
reservoir  is  also  supplied  with  a  6-inch  scour  and  overflow,  and 
with  a  bye-pass  9  inches  diameter  leading  round  the  reservoir, 
by  which  means  the  two  towns  can  be  supplied  if  at  any  time 
it  is  required  to  cut  off  tha  water  from  the  Eeservoir. 

Drumdogher  Reservoir, — This  reservoir  is  also  constructed 
of  concrete,  it  is  118  feet  diameter,  total  depth  18  feet  6  inches, 
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and  maximum  depth  of  water  16  feet ;  the  concrete  in  floor  is 
12  inches  thick,  and  the  circular  wall  4  feet  6  inches  thick  at 
bottom  and  2  feet  at  top  ;  it  is  all  rendered  with  cement  mortar 
as  in  the  case  of  Drumnahare  reservoir.  The  inlet  and  outlet 
are  much  the  same  as  described  for  Drumnahare,  the  supply 
pipe  leading  to  Portadown  being  10  inches  diameter,  and  laid 
in  concrete  as  far  as  meter  chamber. 

Meters, — There  are  three  Venturi  meters,  one  on  the  10-inch 
main  immediately  below  the  storage  reservoir,  and  one  on  the 
inlet  to  each  service  reservoir,  while  a  Deacon  meter  is  fixed  on 
the  supply  pipe  to  Banbridge,  and  a  similar  meter  at  Drum- 
clogher  on  the  supply  pipe  to  Portadown.  The  Venturi  meters 
are  capable  of  measuring  the  flow  from  2000  to  40,000  gallons 
per  hour,  and  for  dealing  with  large  volumes  of  water  this  form 
of  meter  appears  to  be  the  most  suitable.  The  chief  advantages 
they  possess  over  other  meters  are :  (1)  There  are  no  moving 
parts  in  contact  with  the  flowing  water,  and  foreign  matter 
carried  along  with  the  water  does  not  cause  any  injury;  (2) 
There  is  perhaps  less  loss  of  head  than  with  any  other  meter ; 
(3)  They  are  guaranteed  to  register  within  2  per  cent ;  (4)  The 
registering  machinery  is  above  ground,  and  it  is  therefore  always 
open  for  inspection.  The  recording  instruments  in  connection 
with  these  meters  take  weekly  diagrams,  showing  the  rate  of 
flow  at  any  time,  and  are  also  fitted  with  a  counter-recorder 
which  registers  the  total  amount  of  water  passed  through  the 
meters. 

The  present  temporary  supply  to  Portadown  and  Banbridge 
(the  storage  reservoir  not  being  yet  completed),  is  sometimes  of 
a  fluctuating  nature,  and  the  meter  in  Banbridge  has  in  con- 
sequence proved  very  useful,  the  caretaker  by  turning  all  the 
water  coming  from  the  catchment  area  through  his  meter  can 
see  by  inspection  the  total  quantity  available,  and  can  then 
regulate  his  valves  so  as  to  give  a  proportionate  amount  to  each 
town. 

The  recorders  at  Portadown  and  Banbridge  are  placed  in  the 
caretakers*  houses,  but  the  levels  at  the  storage  reservoir  were 
not  suitable  for  this,  and  a  small  detached  building  had  to  be 
erected  for  the  meter  there.  This  meter  has  just  been  put  in, 
and  diagrams  are  now  being  taken  to  determine  the  amount  on 
the  main  through  leakage. 

The  town  services  call  for  no  particular  remarks,  the  usual 
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trouble  was,  of  course,  experienced  in  laying  the  pipes  through 
streets  intersected  with  gas-pipes,  sewers,  old  stone  drains,  etc., 
but  no  exceptional  diflBculties  were  encountered,  the  service 
pipes  vary  from  8  inches  to  3  inches  diameter,  and  street 
fountains  and  hydrants  have  been  put  in  where  required. 

The  works  above  described  are,  perhaps,  comparatively 
unimportant,  but  they  represent  great  courage  and  enterprise 
on  the  part  of  the  representatives  of  two  small  but  prosperous 
towns,  who  joined  together  and  determined,  in  the  face  of 
unknown  difficulties,  to  endeavour  to  supply  their  towns  with 
an  abundant  supply  of  pure  water  from  a  distant  source. 
Fortunately,  no  serious  obstacles  have  occurred  so  far  in  the 
carrying  out  of  the  project,  and  as  the  remainder  of  the  work  is 
practically  all  above  ground,  no  great  difficulties  are  now  likely 
to  occur. 

The  chief  credit  in  connection  with  the  undertaking  belongs 
to  Mr.  J.  H.  Swiney,  M.Inst.  C.E.,  who  originated  the  project, 
and  to  Mr.  C.  Johnson,  J.P.,  the  Chairman  of  the  Joint  Board, 
while  Messrs.  GoUen  Brothers,  contractors,  have  to  be  con- 
gratulated on  the  satisfactory  and  expeditious  manner  in  which 
they  laid  the  24  miles  of  main,  the  service  pipes  in  the  two 
towns,  and  constructed  the  service  reservoirs  at  Drumnahare 
and  Drumclogher. 

The  work  of  constructing  the  storage  reservoir  is  proceeding 
rather  slowly,  but  it  is  not  work  that  can  be  rushed  through, 
and  in  the  capable  hands  of  Mr.  Graham,  the  contractor,  it  is 
hoped  that  it  may  be  completed  before  the  end  of  the  current  year. 

The  Author  cannot  conclude  without  expressing  his  appre- 
ciation of  the  efficient  manner  in  which  Mr.  6.  Mitchell,  one  of 
our  Associates,  and  Mr.  H.  Bell  have  discharged  their  duties 
while  acting  as  resident  engineers  on  the  works. 


The  following  notes  tvUh  reference  to  the  passing  of  the  scrapers  throtAgh 
the  main  pipe  are  supplied  hy  Mr.  H.  Bell^  one  of  the  Resident 
Engineers  engaged  on  the  Works, 

To  make  certain  that  the  pipes  were  clear  inside,  and  that 
there  was  no  obstruction  which  might  interfere  with  tie  flow  or 
with  scraping  operations  in  the  future,  if  necessary,  it  was  speci- 
fied that  the  contractors,  before,  completion  of  contract,  should 
pass  a  10-inch  scraper  through  the  main  from  Foffiiny  storage 


Digitized  by 


Google 


144  PORTADOWN  AND   BANBRIDGE  WATER   SUPPLY. 

reservoir  to  Banbridge  service,  and  a  9-incli  scraper  from 
Banbridge  to  Portadov^rn  service.  After  filling  the  service 
reservoirs  and  charging  up  all  distribution  pipes,  the  passing 
of  the  scraper  through  the  main  weis  commenced. 

As  the  men  were  in  Banbridge  at  the  time,  and  the  sections 
between  the  hatchboxes  were  shorter,  this  was  the  part  of  the 
main  done  first. 

On  June  25  the  scraper  was  put  into  the  9-inch  hatchbox 
at  Banbridge  reservoir,  and  started  round  the  bye-pass  with  the 
flow  from  the  temporary  supply.  After  proceeding  about  half 
a  mile  it  stopped,  as  a  good  deal  of  water  was  getting  past  the 
scraper,  and  it  was  found  necessary  to  turn  on  the  water  from 
the  service  reservoir,  which  drove  the  scraper  to  the  next 
hatchbox  with  only  one  other  stop  for  a  few  minutes.  The 
scraper  brought  out  at  the  hatchbox  a  stone  6J  inches  by 
5i  inches  by  3  inches,  and  two  strips  of  lead  cut  off  from  the 
pipe,  which  had  been  run  in  at  some  joint.  One  was  17  inches 
by  1  inch  by  J  inch,  the  other  6  inches  by  3  inches  by  J  inch. 

It  was  probably  these  last  that  caused  the  stoppage. 

The  10-inch  scraper  was  then  put  into  nearest  hatchbox  to 
Banbridge  on  10-inch  main.  It  got  lost  passing  under  public 
road  close  to  Banbridge  reservoir,  as  a  horse  came  along  the 
road,  and  owing  to  the  noise  made  the  scraper  could  not  be 
heard,  and  during  this  interval  it  got  stuck.  Owing  probably 
to  sudden  stoppage,  as  it  was  now  moving  rapidly,  two  pipes 
behind  burst  and  had  to  be  replaced.  The  scraper  was  located 
by  sending  a  good  flow  through  the  pipes  and  carefully  searching 
the  ground  with  the  stethoscope.  When  cut  out  it  was  found 
that  the  scraper  had  two  pieces  of  wood,  one  2  feet  by 
4  inches  by  2  inches,  the  other  9  inches  by  2  inches  by  2  inches 
wedged  between  it  and  the  sides  of  the  pipe.  After  the  main 
was  made  good  the  scraper  was  again  sent  through,  stopping  a 
little  further  on  than  where  first  cut  out  and  bumping  for  a 
little,  finally  bringing  up  a  piece  of  lead  about  3  lbs.  weight. 

Going  back  to  the  9-inch  main,  the  scraper  was  passed 
through  the  second  section  from  Banbridge  Reservoir,  and  had  to 
be  cut  out  on  three  occasions  through  lead  having  been  run  in 
at  joints.  Two  of  these  indicated  gross  carelessness  in  running 
the  joint,  the  weights  of  lead  inside  pipe  being  respectively 
32  lbs.  10  oz.,  5  lbs.,  and  25  lbs.  This  lead,  of  course,  was  not 
in  a  lump,  but  had  run  aloi^  the  bottom  of  the  pipe. 
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The  passing  of  the  scraper  through  the  third  section  of  the 
9-mch  main  led  to  a  very  interesting  burst  pipe.  The  scraper 
had  passed  this  pipe  about  100  yards,  when  a  circular  piece, 
about  J  inch  diameter,  was  blown  out  of  the  pipe  on  the  scraper 
stopping.  On  examination  it  was  foimd  to  be  honeycombed 
rather  badly  where  the  piece  was  blown  out,  and  yet  this  pipe 
had  stood  the  test  on  the  works  in  England  and  the  full  pres- 
sure of  the  main  up  to  that  time.  The  scraper  had  to  be  cut 
out  once  on  this  section  owing  to  some  road-metal  which  had 
got  into  the  pipes. 

On  the  last  section  of  9-inch  main  the  scraper  had  to  be 
cut  out  once,  as  some  stones  stopped  it  at  a  bend. 

The  work  on  the  second  section  of  10-inch  main  above  Ban- 
bridge  was  rather  uninteresting,  the  only  incident  being  that 
the  scraper  struck  some  obstruction  going  up  a  hill,  and  stopped. 
The  sluice-valve  behind  was  shut  and  a  scour  opened,  which 
caused  the  scraper  to  come  back  a  few  yards  downhill.  On 
putting  on  the  pressure  again  it  took  the  obstruction  with  it, 
when  it  was  discovered  to  be  a  piece  of  wood  2  feet  6  inches  by 
6  inches  by  3  inches. 

On  the  third  section  of  the  10-inch  main  the  scraper  had 
to  be  cut  out  once,  owing  to  the  fact  that  26i  lbs.  of  lead  had 
been  run  in  at  a  joint.  The  scraper  got  lost  on  this  section, 
owing  to  some  of  the  men  with  instructions  turning  on  the 
water  to  the  scraper  on  a  wet  day  with  a  strong  wind,  when,  of 
course  it  was  almost  impossible  to  follow  the  scraper,  owing  to 
the  noise  of  the  wind  and  rain. 

They  assumed  it  was  stuck  where  they  last  heard  it,  and 
went  off  home.  On  trying  to  find  if  it  was  there  the  next  day 
with  the  stethoscope,  it  could  not  be  detected.  As  there  was 
the  chance  that  it  might  be  anywhere  along  the  two  miles 
intervening  between  that  point  and  the  next  hatchbox,  the 
9-inch  scraper  was  put  in,  and  followed  so  as  to  find  if  the 
other  was  stuck.  However,  on  the  Storage  side  of  Edenagarry 
Belief  Tank  the  10-inch  scraper  was  found  by  a  man  placed 
ahead*  The  10-inch  was  taken  round  the  bye-pass  at  the 
Tank,  and  driven  with  the  water  in  the  Tank  to  the  next  hatch- 
box.  The  scraper  brought  out  on  this  section  6  small  stones 
and  a  piece  of  wood. 

As  there  appeared  to  be  something  wrong  with  the  top 
section,  extending  from  the  Storage  Heservoir  to  the  Bann 
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Grossing,  this  was  gone  to  next,  and  the  results  obtained  on  it 
repaid  the  trouble  expended  on  the  whole  line.  It  was  a  rather 
long  section,  being  over  4f  miles  between  the  hatchboxes.  Two 
ordinary  cut-outs  were  necessary  on  it,  one  caused  by  lead  run 
in  at  a  joint,  the  other  by  a  piece  of  pipe  sticking  out  from  the 
side,  where  it  had  been  caught  in  the  driving  of  a  turned  and 
bored  joint.  A  third  cut  was  made,  although  the  scraper  had 
not  been  stopped,  and  was  caused  by  the  following  circumstances. 
About  li  miles  from  the  storage  reservoir,  the  scraper  could 
be  distinctly  heard  to  strike  some  large  obstruction,  and  then 
come  on,  driving  it  ahead.  A  little  time  afterwards,  the 
obstruction  appeared  to  have  got  ahead,  as  the  men  following 
it  each  thought  that  they  heard  the  scraper,  there  being  as  much 
noise  at  one  place  as  the  other,  although  sometimes  100 
yards  apart.  Coming  to  Loughanlea  Hill,  the  scraper  overtook 
the  obstruction,  and  they  commenced  to  ascend  the  hill  together 
with  short  stops  at  intervals.  As  it  would  have  been  dangerous 
to  let  them  go  down  to  the  heavy  section,  they  were  stopped  on 
the  top  of  the  hill.  On  the  pipe  being  opened,  it  was  found 
that  ahead  of  the  scraper,  and  having  been  driven  by  it  for 
presumably  three-quarters  of  a  mile,  were  several  large  stones, 
evidently  maliciously  placed  in  the  pipe.  One  was  roughly 
spherical,  8^  inches  diameter,  another  12  inches  by  5  inches  by 
5  inches,  and  a  number  of  others  not  quite  so  large,  together 
with  a  steel  jumper  about  3  feet  by  4  inches  long,  the  total 
weight  of  stones  and  jumper  aggregating  120^  pounds.  How 
the  scraper,  driving  these  ahead  uphill,  got  round  a  bend,  is 
rather  a  mystery. 

The  scraper  was  then  put  through  the  remaining  section 
from  the  hatchbox  at  the  Bann  Crossing,  the  double  line 
necessitating  its  going  through  twice.  Nothing  noteworthy 
occurred  in  this  section,  except  that  on  the  first  occasion  it 
went  too  fast  to  be  followed  all  the  way,  owing  to  the  great 
pressure. 

The  work  was  completed  on  August  24,  two  months  after 
it  was  commenced.  During  this  time  scraping  was  not 
engaged  in  constantly,  as  the  towns  having  to  be  kept  supplied, 
Saturday  was  usually  reserved  for  other  work.  A  good  deal  of 
finishing  up  of  work  was  done,  as  well  as  making  good  the 
bursts  on  the  main.  Time  was  lost  to  some  extent  in  moving 
about  from  section  to  section.    The  scraper  was  sent  through 
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the  main  again  if  pipes  had  to  be  replaced  behind  it.  A  great 
disadvantage  was  the  fact  that  once  when  the  work  had  to  be 
carried  out  on  the  storage  reservoir  side  of  Edenagarry  relief  tank, 
there  was  no  supply  of  water  to  keep  the  pipes  full,  the  only 
means  of  getting  a  good  flow  to  drive  the  scraper  being  to  shut 
down  a  sluice- valve  and  charge  up  the  pipes  with  the  fluctuating 
temporary  supply,  which,  owing  to  the  dry  season,  was  some- 
times very  small.  The  valve  being  opened,  the  water  backed 
up  behind  it  was  utilised,  until,  as  occasionally  happened,  too 
'  much  was  getting  past  the  scraper  in  proportion  to  the  flow, 
when  the  operation  had  to  be  repeated. 

In  all  the  scraper  was  cut  out  ten  times  in  the  23J  miles, 
six  of  the  cut-outs  being  caused  by  lead  run  in  at  joints,  and 
the  remainder  by  obstructions  in  the  pipe.  Of  these  last  four 
one  or  two  could,  perhaps,  have  been  avoided,  but  it  would  have 
been  at  the  risk  of  injuring  the  pipe  line. 

No  trouble  was  experienced  in  getting  the  scraper  through 
the  few  bends  used  in  the  main. 

While  passing  the  scraper  through  the  main  four  of  the 
10-inch  and  five  of  the  9-inch  pipes  burst.  Three  lead  joints 
required  slight  restaving,  and  one  leaking  turned  and  bored  joint 
was  run  with  lead. 

Of  the  pipes  which  burst,  one  was  a  defective  casting  and 
the  other  had  probably  got  injured  previously  in  transit  or 
otherwise,  the  rust  on  a  portion  of  the  cracks  showing  that  it 
had  previously  existed,  in  some  cases  halfway  through  the  metal. 


DISCUSSION. 

Mr.  J.  Cartwright:  Mr.  Dorman's  paper  on  the  Porta- 
down  and  Banbridge  Water  Supply  Works  particularly  claims 
my  personal  interest,  dealing  as  it  does  with  a  class  of  work 
which  has  of  late  been  largely  engaging  my  attention.  With 
regard  to  the  clause  of  the  specification  which  provides  that  the 
contractor  who  lays  the  mains,  shall,  before  receiving  his  final 
certificate,  satisfy  the  engineer  that  the  pipes  are  "  clear  " — by 
passing  a  scraper  through  the  main — this  proviso  is  an  excellent 
one,  for  it  frequently  happens  in  practice,  that  despite  every 
precaution,  foreign  substances  get  into  the  pipes  during  laying 
operations.     Only  last  week  I  discovered  a  piece  of  timber  over 
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a  foot  in  length  obstructing  one  of  my  mains,  which  had  been 
in  use  for  seven  years,  and  during  this  period  the  piece  of 
timber  had  doubtlessly  been  floated  about  until  it  had  eventually 
got  wedged,  causing  an  obstruction  that  led  to  its  discovery. 
I  should  like  to  take  this  opportunity  of  expressing  the  pleasure 
I  have  derived  from  attending  these  meetings.  We  are  indebted 
not  only  to  the  gentlemen  who  take  the  trouble  of  preparing 
papers,  and  who  afford  us  the  invaluable  opportunities  of 
inspecting  their  works,  but  our  gratitude  is  dso  due  to  the 
Association,  which  is  the  means  of  bringing  us  together,  and 
establishing  fraternal  relations  amongst  us,  which  otherwise 
would  not  exist.  I  regret  that  of  late  years  I  have  not  been 
able  to  attend  the  meetings  of  the  Association  as  frequently  as 
I  formerly  did,  but  I  do  so  whenever  I  can,  and  I  cannot,  speak- 
ing as  perhaps  the  oldest  member  present  to-day,  too  strongly 
urge  on  the  young  members  of  the  Association  the  advantage 
of  availing  themselves  of  the  practical  opportunities  afforded  at 
these  meetings  and  visits;  and  I  would  recommend  them  to 
attend  as  often  as  possible. 

Mr.  E.  H.  DoRMAN :  Our  thanks  are  due  to  Mr,  Leebody 
for  the  very  lucid  manner  in  which  he  has   described  the 
principles  of  county  road  maintenance  in  Ireland.      By  the 
Act   of  1898   the   amount   of  money  which    any  particular 
district  council  can  devote  to  road  maintenance  in  any  year 
has  been  fixed  at  a  figure,  being  25  per  cent,  in  excess  of 
the  average  annual  expenditure  during  the  three  years  before 
the  passing  of  the  Act.    Mr.  Leebody  says  he  "has  not  yet 
met  anybody  who  could  explain  how  these  certified  figures 
were   arrived  at,  but  having  got  them,  they  are  what  we 
have  to  work  upon."    There  is  no  doubt  the  county  secretary 
could  give  the  figures  for  any  county  or  barony,  but  for  the 
newly  formed  districts  it  would  be  impossible  for  any  one 
except  the  county  surveyor  to  give  them.    The  total  amount 
available  for  road  maintenance  is  348,218/.,  which  I  take  it  is 
the  limit  which  can  be  expended,  and  as  approximately  337,857/. 
is  expended,  there  is  only  a  balance  of  5361/.  to  go  upon.    I 
am  surprised  at  these  figures,  because  in  my  own  county  of 
Armagh  we  have  not  come  anywhere  near  to  the  Umit.    We 
are  expending  about  30,000/.  out  of  a  total  of  35,000/.    (Mr. 
Leebody:  We  ought  to  get  better  results  for  the  money.)    I 
quite  agree  with  you.    The  present  system  of  road  maintenance 
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in  Ireland  is  a  corrupt  and  extravagant  system.  This  system 
of  writing  a  specification  and  then  throwing  the  whole  responsi- 
bility for  the  maintenance  of  the  roads  on  contractors  for  a 
period  of  one  to  seven  years,  gives  them  every  opportunity  of 
swindling  the  county  and  hoodwinking  the  county  surveyors. 
It  is  a  corrupt  system,  and  I  could  give  you  hundreds  of 
examples  of  the  bad  results  of  it.  I  will  give  you  one  instance. 
A  contractor  wrote  that  he  had  put  out  the  proper  complement 
of  stone.  I  sent  my  assistant  to  measure  it,  and  he  found  there 
was  not  the  full  complement.  The  contractor  promised  to  make 
up  the  proper  quantity  of  stone,  and  he  afterwards  wrote,  saying 
he  had  spread  it  on  the  road.  I  took  it  upon  myself  to  go  and 
inspect  the  road.  The  stone  was  not  on  the  side  of  the  road, 
and  had  not  been  spread  on  the  road.  I  pursued  my  inquiries 
further,  and  found  heaps  of  stone  in  a  quarry,  which  the  quarry 
owner  said  did  not  belong  to  him;  and  heaps  of  stone  in  farm- 
yards and  other  places,  and  the  farmers  said  they  did  not  know 
where  they  had  come  from.  As  a  consequence  I  could  not, 
therefore,  take  proceedings  against  the  contractor,  as  I  could  not 
get  any  one  to  give  evidence.  The  farmer,  who  is  usually  the 
contractor,  is  generally  a  poor  man,  and  he  has  to  go  to  a 
money-lender  and  borrow  the  money  at  40  per  cent,  interest, 
so  that  when  you  take  the  contractor's  and  the  money-lender's 
profit  into  account,  you  could  save  at  least  20  per  cent,  on  the 
road,  so  that  out  of  every  20,000Z.  expended  on  the  roads  4000Z. 
of  it  is  lost  to  the  county.  As  to  the  number  of  Urban  districts 
I  quite  agree  with  Mr.  Leebody  that  there  are  too  many  of 
them.  Some  of  these  districts  only  pay  their  Urban  surveyors 
about  51.  a  year  for  the  work  he  has  to  perform.  Mr.  Leebody 
refers  in  his  paper  to  the  Irish  Beads  Improvement  Association. 
That  is  a  body  I  very  much  favour.  I  believe  they  are  doing  a 
great  deal  of  good.  There  are  members  of  that  Association  who 
are  rough  on  the  county  surveyors,  and  they  get  up  at  their 
meetings  and  make  remarks  which  would  lead  one  to  imagine 
that  they  know  more  about  roads  than  the  county  surveyors. 
Further  on  Mr.  Leebody  says, "  The  real  masters  of  the  situation 
are  the  District  CouncUlors."  I  quite  agree  with  hinu  It  is  a 
great  blot  on  the  Act,  which  should  be  remedied  at  the  first 
opportunity,  because  the  County  Council  is  the  body  which  is 
responsible  for  the  roads  being  maintained  in  reasonable  repair. 
The  County  Council  should  have  full  power  to  increase  the 
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sum  of  money  to  be  spent  to  make  it  sufficient  for  the  proper 
maintenance  of  a  road.  The  County  Council  has  a  remedy 
under  the  Act.  It  can  appeal  to  the  Local  Government  Board, 
who  can  hold  an  inquiry.  But  the  County  Council  naturally 
shrink  from  a  quarrel  with  the  local  authorities,  and  the  expense 
of  an  inquiry  is  a  heavy  matter.  Mr.  Leebody  refers  to  the 
tremendous  opposition  from  the  ordinary  rate-payers  when  he 
introduced  steam-rolling.  That  was  the  case  when  I  tried  to 
purchase  a  steam-roller.  One  Councillor  at  a  meeting  of  the 
County  Council  stated  that  if  a  steam-roller  was  sent  into  his 
district  every  man  would  rise,  and  it  would  require  an  army  to 
overcome  them.  The  steam-roller  was  sent,  we  overcame  the 
opposition,  and  if  I  did  not  send  a  steam-roller  into  that  district 
now  I  should  hear  about  it  at  the  next  meeting  of  the  Council. 
As  to  the  cost  of  steam-rolling  I  find  that  in  County  Armagh, 
where  we  allow  11.  a  day  for  the  maintenance  of  the  steam- 
roller, and  wages  of  driver  and  firemen,  with  the  employment 
of  foreman  and  seven  men  for  sweeping,  spreading  the  stone,  etc., 
the  cost  is  about  Is.  per  yard.  Occasionally  we  can  do  it  at  9rf., 
but  that  is  an  exceptional  case.  For  some  years  I  had  a 
mechanic  to  do  the  repairs,  but  I  found  that  the  roller  always 
wanted  repair.  At  last  I  got  rid  of  the  man,  and  the  rollers 
now  require  very  little  repair.  In  my  opinion  the  purchase  of 
stone  breakers  is  not  a  desirable  thing  if  you  have  to  move  them 
about  from  quarry  to  quarry.  Therefore  I  prefer  to  hire  a 
breaker  &om  the  men  who  go  round  in  the  autumn  with 
threshing-machines,  and  in  the  spring  with  stone-breakers. 

Mr.  J.  Cartwbight  :  I  do  not  quite  understand  what  Mr. 
Dorman's  tirade  is  against;  is  it  against  contracting  versus 
administration  work  ? 

Mr.  DoBMAN :  The  present  contract  system  throws  the  whole 
work  of  road  repair  directly  upon  the  farmer.  The  roads  are 
farmed  out  for  a  period  of  years,  and  the  responsibility  rests 
upon  the  contractor. 

Mr.  Cabtwbight  :  Does  not  the  county  surveyor  let  out  the 
work  ? 

Mr.  DoBHAK:  In  sections.  We  take  contracts  for  the 
material  only.    We  own  our  own  steam-rollers. 

The  Pbesident  :  It  is  a  system  which  is  diflScult  for  us 
to  understand.  Letting  out  a  road  to  contractors  is  a  thing 
unknown  in  En<7land. 
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A  Mehbeh  :  What  is  the  shilling  per  yaxd  for  ?  It  seems  a 
high  price. 

Mr.  DoRMAN:  The  shilling  covers  the  1/.  a  day  for  the 
roller,  two  sweepers,  two  men  for  spreading  the  stone  and 
levelling  it  on  the  surface,  and  three  men  for  wheeling  the 
stone  from  the  side  of  the  road,  and  horse  and  water-cart.  We 
only  pay  2s.  a  day  to  the  men  and  4s.  a  day  to  the  foreman. 
The  total  cost  is  43i.  per  day,  and  you  would  not  roll  in  more 
than  43  yards  of  the  broken  stone  in  a  day. 

Mr.  H.  A.  Cutler  :  I  think  it  would  be  interesting  to  know 
what  it  cost  before  the  rolling  was  introduced,  so  that  one  could 
make  a  comparison.  It  is  the  cost  of  rolling,  and  not  the  cost 
of  making  the  road. 

Mr.  DoRMAN :  You  mean  what  it  would  cost  to  consolidate 
the  stone.    That  is  a  question  I  could  hardly  answer. 

Mr.  Cutler:  It  is  only  recently  you  have  started  rolling 
the  roads. 

Mr.  J.  MuNCE :  I  quite  agree  with  Mr.  Dorman  as  to  the 
fraud  practised  by  road  contractors  some  years  ago.  When  a 
lad  I  was  sent  out  to  measure  some  stones  on  a  road  not  many 
miles  from  where  we  are.  I  measured  them  very  accurately, 
and  as  a  consequence  the  contractor  was  very  angry  with  me. 
The  curious  thing  was,  after  they  were  supposed  to  be  spread 
on  the  road,  they  were  found  carted  to  another  point  on  the 
road,  and  then  piled  up  for  remeasurement.  The  whole  Grand 
Jury  system  of  maintaining  roads  was  an  incentive  to  fraud, 
and  it  was.  not  altered  a  moment  too  soon.  They  did  not 
pay  salaries  to  the  district  surveyors  sufficient  to  enable  them 
to  keep  honest;  in  some  cases  they  did  not  pay  sufficient 
for  the  car  hire  expended  in  visiting  the  roads  to  see  the 
work  done  properly.  Every  one  is  glad  that  Mr.  Dorman  has 
got  the  direct  labour  system  iii  his  county.  I  think,  how- 
ever, he  would  find  it  cheaper  in  the  long  run  if  he  hired  his 
rollers.  He  has  given  us  one  instance  of  the  expense  in  having 
a  mechanic,  who  was  always  making  work  of  repairs  to  the 
rollers.  With  regard  to  Mr.  Cutler  s  paper,  I  think  it  is  more 
a  paper  for  quiet  study  than  for  discussion.  Mr.  Cutler  has 
recorded  some  most  interesting  observations  with  reference  to 
rainfalL  The  most  curious  thing  observed  in  Belfast  in  years 
gone  by  is  this — an  amoimt  of  rainfall  recorded  in  one  day  of 
twenty-four  hours  did  not  cause  any  flood  at  all,  yet  on  another 
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day  the  same,  or  a  smaller  rainfall,  caused  a  flood.  It  is  the 
duration  and  rate  at  which  the  rain  falls,  and  not  the  quantity, 
which  requires  most  consideration.  If  the  gullies  and  sewers 
are  not  able  to  take  in  a  given  time  the  maximum  quantity 
falling  during  that  period,  there  is  more  or  less  flooding.  Mr. 
Cutler's  paper  will  be  a  work  of  reference  to  those  who  have  to 
design  and  carry  out  sewerage  works. 

Mr.  J.  P.  BuRKiTT:  In  Fermanagh  day  labourers  are 
exceedingly  scarce,  and  therefore  with  direct  labour  the  cost 
would  be  excessive  except  on  a  few  main  roads.  I  am  also 
afraid  my  County  Council  would  be  shy  of  supplying  sufficient 
staff  to  supervise  a  big  scheme  of  direct  labour  without  very 
convincing  proof  of  its  economy.  Our  contractors  ai^e  farmers, 
and  the  workmen  are  mainly  the  members  of  their  families. 
In  spite  of  the  absence  of  labour  there  is  strong  competition, 
which  is  shown  by  prices  for  roads  coming  down,  though  the 
work  specified  to  be  done  is  going  up  every  year.  Some  of 
these  farmers  keep  excellent  roads.  In  our  county  the  possi- 
bility of  scheming  by  removing  stones  from  one  place  to  another 
cannot  occur,  as  the  custom  has  been  to  measure  the  stone  when 
spread ;  and  this  is  not  at  all  so  difficult  or  inaccurate,  as  it 
sounds  and  works  very  well.  We  have  three-eighths  of  a  year's 
supply  spread  in  November,  three-eighths  in  March,  the  balance 
put  in  in  small  repairs  as  required.  We  have  done  a  little 
steam-rolling  during  the  last  two  or  three  years,  and  hope  to 
have  more.  Owing  to  the  scarcity  of  labour  I  could  not  have 
introduced  steam-rolling  unless  I  had  stone-breakers  also. 
Nearly  all  the  rolled  stone  is  machine  broken,  and  the  breaker 
has  been  very  satisfactory  and  popular.  Contractors  pay  for 
its  use,  but  they  get  the  roller  free  of  charge.  We  have  a  lot 
of  bog  roads  which  often  entail  roundabout  ways  of  getting  the 
machinery  to  a  district,  but  though  the  engine  has  sometimes 
sunk  a  little,  the  breaker  has  not  done  so  yet  owing  to  specially 
broad  wheels  which  we  got  made. 

Mr.  T.  J.  GuiLBERT :  I  should  like  to  propose  a  hearty  vote 
of  thanks  to  the  authors  of  the  papers,  which  have  been  full  of 
interest.  The  paper  on  road  maintenance  was  so  different  to 
anything  of  which  I  had  experience  as  to  the  supply  of  material, 
that  I  did  not  at  first  understand  it.  Our  practice  is  to  issue 
contracts  every  three  years  for  the  supply  of  stone,  including 
cartage,  at  per  load  delivered  on  the  road  as  required.    There 
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cannot  be  any  corruption  in  that  system  because  the  foreman 
is  on  the  spot,  and  the  record  of  loads  is  taken  as  delivered, 
and  given  daily  to  the  chief  inspector.  The  system  works  out 
very  well.  In  districts  where  weigh-bridges  are  available  the 
stone  is,  however,  passed  over  the  bridge,  and  purchased  at  per 
ton,  but  in  the  rural  districts,  where  there  are  no  weigh-bridges, 
the  first-mentioned  method  at  per  load  obtains.  The  loads  are 
of  31  cubic  feet,  the  carts  being  measured  and  stamped  before 
they  are  allowed  to  be  used  for  delivery. 

Mr.  H.  6.  Nicholson  Lailey  :  I  have  pleasure  in  seconding 
the  vote  of  thanks  to  the  authors  of  the  papers.  With  regard 
to  road  construction  and  maintenance — ^What  is  the  practice 
adopted  in  Ireland  towards  Eural  District  Councils  ?  Do  the 
County  Councils  contract  with  the  Urban  District  Councils,  or 
do  they  do  the  work  themselves  ?  In  my  county  we  have  every 
year  to  make  an  estimate  showing  exactly  what  we  are  going 
to  spend  on  our  urban  area,  and  we  are  paid  so  much  a  quarter 
by  the  County  Council. 

Mr.  A.  £.  Adams  :  As  to  the  scraper,  I  would  like  to  know 
what  is  the  lowest  pressure  the  scraper  can  be  used  under.  It 
occurs  to  me  that  in  some  districts  I  have  to  look  after,  with 
some  of  the  low  pressures,  it  would  be  difficult  to  get  a  scraper 
so  successfully  through  the  mains ;  and  having  to  cut  out  and 
put  in  short  pieces  of  pipe  is  a  very  expensive  thing. 

The  vote  of  thanks  was  accorded  with  acclamation. 

The  Pbesident:  I  am  sure  the  meeting  is  very  much 
indebted  to  the  authors  for  the  excellent  papers  they  have  pre- 
pared. I  can  assure  you  it  would  be  of  very  great  advantage 
to  the  Irish  engineers  themselves  if  these  meetings  were  held 
more  frequently.  In  England  we  find  the  advantage  to  Ix^ 
very  great  indeed.  We  are  able  to  see  each  other's  methods 
of  doing  work ;  we  are  able  to  see  experiments  which  are  being 
made  in  various  directions  by  other  engineers,  and  we  get  a 
good  deal  of  information  on  every  subject  with  which  an 
engineer  has  to  deal.  It  is  impossible  for  an  engineer  in  a 
large  town  to  be  conducting  experiments  in  every  branch  of 
the  work  he  has  to  do.  I  heartily  agree  with  the  vote  of  thanks 
to  the  authors  of  the  three  papers.  I  wish  there  was  time  to 
discuss  the  papers  more  fully,  but  I  am  sure  they  will  be 
studied  by  the  members,  and  will  be  very  valuable  to  everybody 
engaged  in  municipal  engineering. 
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Mr.  H.  A.  Cutler,  in  reply,  said :  When  I  wrote  this  paper 
I  had  not  very  much  time  to  devote  to  the  subject,  but  thought, 
in  referring  to  various  types  of  pumps,  the  members  would  have 
an  opportunity  of  stating  their  experience  with  regard  to  the 
suitability  of  centrifugal  or  reciprocating  pumps  under  various 
conditions.  There  is  one  statement  in  the  paper  which  requires 
a  little  explanation.  I  refer  to  the  statement  that  "  practically 
the  delivery  of  a  centrifugal  pump  cannot  be  varied  by  chauge 
of  speed,  but  it  can  be  indefinitely  varied  from  no  delivery  to 
about  60  per  cent,  above  its  normal  capacity  by  varying  the 
head,  but  not  without  loss  of  efficiency."  My  reason  for  the 
statement  is  that  in  practice  one  does  not  often  see  the  dis- 
charge of  a  centrifugal  pump  varied  by  change  of  speed,  and  for 
a  very  good  reason.  If  you  diminish  the  speed  by  15  per  cent 
below  the  normal  the  flow  ceases  altogether.  If  you  diminish 
it  by  5  per  cent,  you  can  diminish  the  flow  by  25  per  cent.  It 
means  that  a  small  percentage  of  change  of  speed  creates  an 
enormous  percentage  of  change  of  delivery ;  and  we  know  that 
generally  to  get  an  engine  to  govern  within  5  per  cent,  is  a  very 
good  performance,  so  that  the  conditions  are  too  critical  to  rely 
upon  it  in  practice.  I  have  a  diagram  here  which  shows 
characteristic  curves  for  Worthington  centrifugal  pumps.  The 
curves  are  for  constant  speeds,  and  they  give  percentages  of  the 
normal  capacity  for  varying  heads  with  the  corresponding 
percentages  of  efficiency  and  brake  horse-power.  It  is  a  very 
useful  diagram,  and  it  shows  in  a  very  clear  manner  what  an 
efficient  machine  the  centrifugal  pump  can  be  made  if  properly 
designed. 

Mr.  J.  Cartwkight:  To  what  limits  would  you  say  a 
centrifugal  pump  is  applicable  ? 

Mr.  Cutler:  Practically  any  limit.  A  single  fan  centri- 
fugal pump  will  lift  considerably  over  100  feet,  and  if  you 
want  to  increase  the  lifting  power  you  can  have  two  fans  or 
three  fans  in  series. 

Mr.  Leebody,  in  reply,  said :  I  have  to  thank  you  for  the 
complimentary  remarks  you  have  made  about  the  paper  which 
I  put  together.  Mr.  Dorman  referred  to  the  figures  as  to  the 
total  possible  expenditure  and  the  actual  expenditure  on  the 
roads.  The  total  possible  expenditure  on  the  roads  stated  in 
the  paper  is  the  sum  of  the  "limits"  fixed  by  the  Local 
Grovernment  Board,  and  the  total  expenditure  is  the  sum  of  the 
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returns  I  obtain  from  the  county  surveyors.  You  will  see  we 
are,  in  the  majority  of  cases,  running  very  close  to  the  "  limits." 
It  is  the  tendency  to  spend  every  penny. 

Mb.  Dorman  :  Some  have  gone  over  the  limits. 

Mr.  Leebody  :  There  is  trouble  when  that  happens !  The 
habit  of  shifting  material  from  one  road  to  pruother  was  very 
common  in  former  days,  but  the  practice  of  steam-roUing  has 
practically  put  a  stop  to  that,  because  it  would  be  an  ingenious 
man  who  would  gather  together  the  stone  that  had  been  steam- 
rolled  on  a  road.  This  is  a  benefit  from  steam-rolling  which 
woujd  not  occur  to  the  ordinary  outsider.  Mr.  Dorman  also 
refers  to  the  power  in  the  hands  of  the  district  councils. 
Unfortunately,  this  is  very  great,  and  the  whole  tendency  of 
modem  legislation  is  to  make  it  greater.  Of  course,  ultimately 
this  will  work  out  a  remedy  for  itself.  Then  as  regards  the 
maintenance  of  rolling  plant,  I  never  myself  contemplated 
employing  a  mechanic.  I  think  it  is  almost  self-evident  what 
would  happen,  especially  if  you  employed  an  Irishman  for  the 
job;  he  would  never  be  out  of  work.  I  have  a  considerable 
amount  of  machinery  now,  and  every  year  I  have  it  overhauled, 
getting  a  man  from  the  makers  to  carry  out  what  repairs  are 
necessary.  That  works  out  satisfactorily  and  is  economical,  as 
the  makers  have  a  reputation  to  maintain.  The  increased  price 
of  rolling  works  out  at  from  Is.  to  Is.  3d,  per.  cube  yard  of 
material  over  the  old  prices.  The  maintenance  price  is  the 
same  now  as  three  years  ago,  but  there  is  a  reduction  in  the 
quantity  of  material  to  correspond  with  the  increase  of  la.  to 
Is,  3d.  per  cube  yard  for  steam-rolling. 

The  President  :  If  the  Irish  members  ever  require  infor- 
mation on  points  of  practice,  of  costs  and  things  of  that  kind, 
their  English  brethren  will  be  very  pleased  to  give  it.  I  hope 
the  County  Surveyors  and  the  Municipal  Engineers  of  Ireland 
wUl  encourage  the  young  men  of  the  profession  to  belong  to 
an  Association  whose  work  is  devoted  to  the  public  good,  and 
encourage  them  to  study  so  that  they  may  pass  their  examina- 
tions and  be  competent  to  join  the  association. 

Mr.  B.  H.  Dorman  :  I  wish  to  thank  the  members  for  the 
kind  vote  of  thanks  accorded  to  me  for  my  paper. 

Mr.  Swiney:  I  wish  to  thank  the  members  for  the  very 
kind  expression  of  opinion  they  have  given  on  the  water  supply 
scheme.     The  first    question    asked  was   as  to   the  distance 
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between  the  hatchboxes.  Some  one  thought  they  were  rather 
far  apart.  One  of  the  chief  things  that  regulated  the  distance 
in  this  particular  scheme  is  that  hatchboxes  are  rather 
expensive.  In  fixing  the  distances  I  was  also  guided  by  the 
fact  that  we  have  plenty  of  pressure  in  the  main.  Therefore 
there  is  less  difficulty  in  getting  a  scraper  through  the  pipes. 
With  regard  to  the  pressure  necessary  to  drive  a  scraper  through 
a  main  if  you  have  20  feet  to  30  feet  of  pressure  behind  a 
scraper  in  a  main  of  6  inches  diameter  you  may  expect  to  get  it 
through  with  some  little  difficulty. 

On  Friday,  May  17,  the  first  visit  was  made  to  the  main 
drainage  outfall  works,  the  pumping  station  and  purification 
works  on  the  bacteria  principle.  Visits  of  infection  were  also 
made  to  the  Greencastle  pumping  station  and  the  central  fire 
station,  where  two  surprise  fire  alarms  were  given,  and  responded 
to  in  13  and  10  seconds  respectively.  Mr.  Cutler  entertained  the 
Members  to  luncheon  at  the  old  casUe.  In  the  afternoon  a  visit 
was  paid  to  Zisburn  to  inspect  the  sewage  works  which  are  in 
course  of  construction.  The  Members  were  met  by  Mr,  Midglcy 
Taylor  who  showed  the  party  over  the  works. 

On  Saturday,  May  18,  after  the  discussion  on  the  papers,  the 
Members  drove  to  the  Tqffany  Storage  Reservoir  which  was  in 
course  of  construction,  and  were  enlertained  to  light  refreshments 
by  Mr.  R.  H.  Dorinan. 
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NORTH  WALES  DISTRICT  MEETING. 

May  31  and  June  1,  1907. 

ffdd  at  t/ie  Council  OJices,  Cohoyn  Bay, 
J.  Patten  Barber,  M.Inst.  C.E.,  President,  in  the  chair. 


The  Chairman  of  the  District  Council,  J.  Williams,  Esq.,  J.P., 
received  the  members,  and  offered  them  a  hearty  welcome  to 
Colwyn  Bay. 

The  President  thanked  the  Chairman  and  the  Council  for 
the  very  cordial  welcome  given  to  the  Association. 

Mr.  W.  Jones  was  unanimously  re-elected  Honorary  Secre- 
tary for  the  North  Wales  District. 

COLWYN  BAY  AND  A  DESCRIPTION  OF  ITS 
PUBLIC  WORKS  AND  FORESHORE  IM- 
PROVEMENTS. 

By  WILLIAM  JONES,  Assoc.M.Inst.C.E.,  Engineer  and 
Surveyor  to  the  Urban  District  Council. 

In  presenting  this  Paper  to  the  Meeting,  the  Author  cannot 
claim  any  great  historical  and  archaeological  associations  for  his 
district,  although  the  country  immediately  around  is  full  of 
interest  in  these  respects.  The  existence  of  Colwyn  Bay  dates 
back  but  a  short  time,  and  is  due  to  the  enterprise  of  a  land 
and  building  syndicate  known  as  the  Colwyn  Bay  and  PwU-y- 
Crochan  Estate  Company,  who  developed  the  place  with 
phenomenal  rapidity.     Twenty  years  ago  it  comprised  only 
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very  few  dwelling-houses  and  cottages,  and  although  the  dis- 
trict can  only  now  be  classed  amongst  the  smaller  towns  of 
the  country,  still  it  has  been  the  Author's  endeavour  to  make 
the  Meeting  as  interesting  as  others  which  have  been  held  in 
larger  towns,  and  with  the  remarkable  enterprise  that  has 
occurred,  both  on  public  and  private  lines,  he  hopes  that  it  will 
prove  so  to  the  Members  of  the  Association. 

The  district  is  classed  as  the  most  favourable  seaside  and 
health  resort  on  the  North  Wales  coast,  and,  with  the  abnormal 
growth  that  has  taken  place  in  such  a  short  time,  one  can 
readily  see  that  public  works  of  an  infinite  variety  must  keep 
pace  with  its  growing  and  increasing  requirements,  so  that, 
for  the  last  seventeen  years,  the  Author  s  experience  has  been 
a  very  busy  and  arduous  one. 

Colwyn  Bay  is  situated  on  the  main  line  from  Euston  to 
Holyhead  of  the  London  and  North- Western  Railway  at  a 
distance  of  219  miles  from  London,  57  miles  from  Liverpool, 
74  miles  from  Manchester,  114  miles  from  Birmingham,  and 
50  miles  from  Holyhead.  It  is  therefore  readily  accessible 
from  all  parts  of  England  and  Ireland.  Its  latitude  is  53°  17'  N., 
and  longitude  3°  5'  W.,  and  its  sea-border  on  the  north- 
easterly side  is  cooled  by  the  breezes  of  the  Irish  Sea.  On  the 
south-westerly  side  it  is  flanked  by  high,  wooded  country 
(rising  to  a  height  of  500  to  600  feet  within  less  than  a  mile  of 
the  coast),  which  ranges  around  three  sides  of  the  town,  forming 
a  cosy  natural  crescent  to  shelter  the  same. 

Apart  from  the  local  shelter  thus  obtained  from  the  cold 
winds,  the  important  point  in  the  geographical  position  of 
Colwyn  Bay  lies  in  the  presence  of  the  high  mountains  of  the 
Cambrian  Eange,  some  10  to  15  miles  to  the  south,  south- 
west, and  south-east.  Over  these  the  warm,  moist  breezes 
which  have  passed  across  the  Atlantic  in  contact  with  the  Gulf 
Stream,  blow,  dropping  much  of  their  moisture  as  rain,  and 
giving  out  at  the  same  time  their  latent  heat,  passing  on  cooler 
and  dryer.  The  prevailing  winds  being  from  the  south  and 
west,  the  effect  of  this  on  the  climate  of  the  district  must  be 
very  great  and  beneficial,  and  it  is  becoming  mo;re  acknow- 
ledged each  year  that  Colwyn  Bay  provides  the  mildest  winter 
climate  on  the  Welsh  coast,  easily  accessible,  a  matter  of  much 
moment  to  invalids  to  whom  travelling  is  a  burden  and  a 
danger. 


Digitized  by  VjOOQ IC 


AND  FORESHORE  IMPROVEMENTS. 


159 


There  is  no  staple  trade  or  industry  in  the  district,  unless 
the  buildiug  trade  can  be  so  described,  as,  naturally,  owing  to 
the  large  number  of  houses  being  built,  a  large  number  of  men 
are  employed.  The  population  is  largely  residential,  a  number 
of  residents  being  engaged  in  business  in  Liverpool,  Manchester, 
Birmingham,  and  the  neighbouring  manufacturing  towns  of 
England.  During  the  season  the  floating  population  reaches 
between  15,000  and  20,000. 

As  an  educational  centre,  Colwyn  Bay  takes  a  very  im- 
portant place,  possessing  a  large  number  of  high-class  schools 
and  colleges. 

Climate  and  Geological  Character  of  the  District. 

The  climate  of  Colwyn  Bay  as  a  whole  is  an  equable  one, 
being  warmer  in  winter  than  Bournemouth  and  nearly  as 
warm  as  Torquay,  and  cooler  than  those  places  in  summer. 
The  rainfall  and  the  number  of  rainy  days  are  moderate,  the 
amount  of  sunshine  large,  and  the  number  of  sunless  days  are 
exceptionally  small.  The  prevailing  winds,  as  mentioned 
before,  are  from  the  south  and  west. 

The  following  table,  which  was  compiled  by  Dr.  E,  E. 
Lord,  of  this  town,  gives  the  climatological  results  for  Colwyn 
Bay  :— 
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The  Author  might  here  state  that  his  Council  have  provided 
a  full  set  of  meteorological  instruments,  which  are  under  his 
charge,  and    the   results  are  sent  daily   to  the  Press.     The 
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geological  character  of  the  district  consists  of  loose  sandy  soil, 
more  or  less  mixed  with  interposed  patches  of  clay  and  gravel. 
The  diflferent  parts  of  the  town  vary  irregularly  in  the  formation 
of  the  ground,  but  it  may  be  stated  generally  that  at  the 
western  end  there  is  more  clay,  while  at  the  eastern  end  gravel 
and  sand  predominate.  The  glacial  geology  of  the  district  is 
particularly  interesting.  The  surrounding  hills  differ  consider- 
ably in  their  formation,  as  on  the  extreme  east  side  and  on  the 
west  side  the  rock  consists  of  carboniferous  limestone,  while  on 
the  southerly  side  they  are  of  Wenlock  shale.  Very  few  trees 
are,  as  a  rule,  found  on  the  former  hills  on  account  of  the  thin 
surface  of  the  soil  and  rapid  percolation  of  the  rain  through  the 
limestone ;  whilst  the  hills  and  slopes  of  the  shale  are  abundantly 
covered  with  trees,  for  the  rain,  being  imable  to  penetrate  its 
substance,  remains  to  a  great  extent  in  the  surface  soil,  often 
producing  peaty  collections.  The  great  majority  of  houses  are 
built  on  the  gravel  or  sand.  The  district  abounds  in  rich  and 
varied  flora. 


General  and  Vital  Statistics. 

The  area  of  the  district  is  5541  acres,  and  it  was  constituted 
an  Urban  Authority  in  1887  with  twelve  members,  receiving 
the  more  dignified  title  of  Urban  District  Council  in  1894  by 
virtue  of  the  powers  conferred  under  the  Local  Government  Act, 
In  1905,  owing  to  the  rapid  increase  of  the  population,  the 
district  was  divided  into  four  wards,  and  the  number  of  members 
increased  from  twelve  to  twenty  by  order  of  the  County  Council. 
The  Author  is  pleased  to  record  the  fact  that  all  the  members 
are  animated  with  the  desire  to  make  the  town  popular  and 
attractive. 

The  following  table  shows  the  growth  of  the  district  during 
the  last  seventeen  years : — 


Year. 

InbAbited  houses. 

PopuUtton. 

1891 
1901 
1907 

833 
1605 
2311 

»»i*J 

24,761 
52,837 
79,767 

The  gross  rateable  value  for  this  year  is  £99,748. 
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As  already  mentioned,  the  estimated  visiting  population 
during  the  season  is  upwards  of  15,000. 

Most  of  the  building  operations  are  carried  out  duriag  the 
winter  months,  and  since  April,  1901, 706  new  houses  have  been 
erected  in  the  district,  viz. : — 

1901,188;  1902,168;  1908,75;  1904,108;  1905,105;  1906,127. 

To  further  demonstrate  the  wonderful  enterprise  of  the 
public  authority  in  order  to  increase  the  attractions  of  Colwyn 
Bay,  it  should  be  here  stated  that  the  outstanding  loans  of  the 
Council  amount  to  £254,837,  which  proves  that  they  have 
spared  no  pains  to  maintain  its  reputation.  From  the  last 
report  of  Dr.  P.  Eraser,  the  Medical  Ofl&cer  of  Health,  it  will 
be  seen  that  the  district  enjoys  a  most  remarkably  healthy  state. 
The  death-rate  (including  the  visiting  population)  from  all 
causes  was  11'6,  but  the  corrected  death-rate  for  the  resident 
population  only  equals  9*1  per  1000.  This,  it  will  be  admitted, 
is  amongst  the  lowest  rates  for  any  town  in  the  United  Kingdom. 
The  birth-rate  is  19*0  per  1000,  and  the  zymotic  mortality  only 
amounted  to  0*36,  as  compared  with  a  rate  of  1*52  for  England 
and  Wales. 

Water  Supply. 

The  water  supply  of  Colwyn  Bay  and  Colwyn  is  obtained 
from  Lake  Cowlyd.  The  lake  and  the  trunk  mains  which  brmg 
down  the  supply  are  owned  and  controlled  by  the  Conway  and 
Colwyn  Bay  Joint  Water  Board. 

It  is  not  intended  here  to  give  a  detailed  description  of  the 
Joint  Board's  Water  Works,  as  their  Engineer  (Mr.  Earrington) 
will  do  this  in  the  paper  he  has  been  good  enough  to  prepare 
for  this  Meeting. 

The  distribution  of  the  supply  within  the  district  of  the 
Colwyn  Bay  Urban  CouncU  is  entirely  under  the  control  and 
supervision  of  the  Author,  and  during  his  term  of  ofl&ce  he  has 
laid  and  extended  over  18  miles  of  water  mains  in  the  town, 
varing  in  sizes  from  3"  to  4"  in  diameter. 

The  most  important  improvement  recently  carried  out  in 
connection  with  the  Water  Works  has  been  the  provision  of  a 
supply  to  the  higher  parts  of  the  district. 

These    High-Level  Water    Supply  Works  were  formally 

M 
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opened  on  October  12  last,  by  the  ex-Chairman,  Mr.  J.  Herbert 
Eoberts,  M.P. ;  and  a  short  description  of  them  may  be  of 
interest. 

The  new  Works  comprise  a  pumping  station  and  pump  well, 
which  have  been  built  in  the  Pwllycrochan  Woods,  now  the 
property  of  the  town,  the  position  of  which  is  at  an  altitude  of 
300'  above  Ordnance  datum,  this  being  the  height  to  which  the 
average  night  pressure  by  the  Joint  Water  Board's  supply  in 
this  district  now  attains. 

The  pump  well  is  on  the  outside  at  the  back  of  the  pumping 
station,  and  has  been  excavated  in  the  solid  rock.  It  is  con- 
structed of  best  Portland  cement  concrete  (5  to  1),  the  walls 
being  of  an  average  thickness  of  2'  9".  The  floor  is  2'  thick. 
The  well  is  covered,  and  its  depth  is  24'.  It  has  a  capacity  of 
25,000  gallons,  or  one-tenth  the  capacity  of  the  service  reservoir. 

The  supply  received  from  the  Joint  Board  gravitates  to  the 
well,  which  can  be  filled  each  night ;  but  the  present  demand 
on  the  new  Works  does  not  occasion  more  than  the  filling  of 
the  well  once  a  week,  the  consumption  now  representing  only 
25,000  to  30,000  gallons  per  week. 

The  pumping  station  has  been  designed  of  a  character  that 
wiU  detract  as  little  as  possible  &om  its  sylvan  surroundings. 
The  material  used  has  been  Fantygloch  stone  in  random  rubble, 
pointed,  with  limestone  ashlar  for  plinths,  quoins,  door  and 
window  openings,  and  for  the  castellated  coping. 

Only  one  set  of  machinery  is  at  present  installed  in  the 
station,  but  the  building  has  been  made  sufficiently  large  to 
receive  duplicate  plant  when  necessity  arises. 

Solid  foundations  of  concrete  have  been  built  in  the  station 
for  both  the  engine  and  the  pump. 

The  pump  is  a  horizontal  treble  ram,  and  is  capable  of 
lifting  5000  gallons  per  hour  to  a  height  of  400'  through  the 
6"  rising  main.  It  is  ifitted  with  raw-hide  pinion  and  other 
improved  gearing  to  reduce  the  noise,  when  running,  to  a 
minimum.  It  is  driven  by  a  gas-engine  of  the  ordinary  type, 
capable  of  developing  a  working  load  of  16  B.H.P.  The  fly- 
wheel is  5'  in  diameter,  and  the  engine  is  fitted  with  all  the 
latest  improvements. 

A  service  reservoir  of  6  to  1  best  Portland  cement  concrete 
has  been  constructed  on  land  acquired  from  Mr.  J.  Brock,  J.P., 
Gwem  Tyno,  the  area  of  which  is  two  acres^  allowing  ample 
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room  for  future  extensions,  the  price  paid  for  the  land  being 
240/.  This  land  is  at  the  highest  elevation  of  the  Gwern  Tyno 
property,  and  the  top  water-level  of  the  reservoir  is  650'  above 
O.D.,  so  that  the  pumps  have  a  lift  of  350'. 

The  thickness  of  the  walls  at  the  base  is  3'  9"  battering  to 
2'  at  the  top ;  the  floor  is  1'  6"  thick ;  and  the  reservoir  is  un- 
covered; the  depth  of  water  being  12'. 

From  the  reservoir,  distributing  mains  of  4"  and  3"  diameter 
have  been  laid  for  the  supply  of  the  various  premises  within  the 
area  of  supply,  the  former  main  being  2300  lineal  yards  and 
the  latter  1650  lineal  yards  in  length.  The  length  of  the  6" 
rising  main  between  the  pumping  station  and  the  reservoir  is 
1500  lineal  yards,  and  is  suflftcient  for  the  delivery  of  8500 
gallons  at  a  velocity  of  2'  per  second,  §o  that  when  the  duplicate 
plant  is  required,  there  will  be  no  necessity  for  the  laying  of  an 
additional  rising  main. 

It  will  be  observed  that  over  three  miles  of  mains  have  been 
laid  in  this  scheme,  and  a  sufficient  number  of  suitable  sluice 
air,  and  reflux  valves,  also  hydrants  and  fire  plugs,  have  been 
provided  on  the  same,  the  whole  of  which  are  distinctly  indicated 
by  plates  fixed  above  ground. 

The  scheme  was  prepared  by  the  Author,  and  the  whole  of 
the  works  were  carried  out  under  his  supervision.  The  work 
has  been  most  satisfactorily  executed  and  completed,  and  the 
makers  of  the  machinery  have  given  the  utmost  satisfaction  in 
the  quality  and  efficiency  of  their  part  of  the  contract. 

The  Engineer's  estimate  for  carrying  out  the  whole  of  the 
works  was  4377/.,  and  it  is  gratifying  to  him  and  to  his  Council 
that  the  scheme  has  been  finally  completed  well  under  the 
estimated  cost. 

The  continued  growth  of  the  district  calls  for  further 
development  in  its  public  water  supply,  and  in  this  direction 
the  Author  has  recently  submitted  to  Uie  Council  reports  and 
preliminary  estimates  for  the  constructing  of  a  large  covered 
balancing  service  reservoir,  with  a  capacity  of  5,000,000  gallons ; 
but  for  the  present  no  final  decision  has  been  arrived  at  by  the 
Council. 

Sbweragb. 

After  the  question  of  a  pure  water  supply,  the  next  most 
desirable  object  to  be  secured  in  every  health  resort  is  a  perfect 
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and  satisfactory  system  of  sewers;  and  this,  it  is  gratifjdng 
to  learn,  has  now  been  attained  in  this  district. 

It  is  not  intended  under  this  head  to  give  any  details  of  the 
New  Intercepting  Sewer  and  Outfall  Works  now  about  to  be 
completed  under  the  supervision  of  Mr.  Eobert  Green,  M.I.C.E., 
of  Birmingham,  as  he  has  been  good  enough,  upon  request,  to 
submit  a  paper  to  this  Meeting,  fully  describing  these  Works. 

The  first  system  of  sewerage  for  the  district  was  undertaken 
in  1877,  during  the  days  of  the  Kural  Authority,  the  same  being 
designed  and  carried  out  under  the  late  Mr.  James  Farrar,  G.E., 
of  Bury,  Lancashire.  Three  schemes  were  laid,  one  for  Colwyn 
Bay,  another  for  Colwyn,  and  one  for  Ehos,  each  having  a 
distinct  and  separate  outfall  discharging  into  the  Bay,  as  in 
those  days  it  was  much  ea^er  to  satisfy  the  Government  authori- 
ties as  to  sea  outfalls  than  it  is  at  the  present  time ;  for  neither 
of  the  three  would  now  satisfy  the  conditions  necessary  and 
required  before  the  Government  would  sanction  sea  outlet  for 
sewage. 

However,  with  the  inauguration  of  the  New  Outfall  Works, 
the  existing  three  outfalls  will  be  converted  into  storm  outlets 
or  overflows,  which  will  be  a  great  improvement. 

The  whole  of  the  town  sewers  consist  of  stoneware  and 
earthenware  socketed  pipes,  varying  in  diameter  from  9"  to  24", 
and  are  laid  in  straight  lines  from  man-hole  to  man-hole.  The 
extent  of  the  sewers  has  been  more  than  doubled  during  the 
Author's  period  of  office,  the  present  total  length  being  over 
25  miles. 

They  are  nearly  all  laid  with  self-cleansing  gradients,  the 
joints  being  luted  with  Portland  cement  oompo,  and  all  new 
sewers  are  water-tested  before  being  covered  up. 

Up  to  the  introduction  of  the  New  Works,  the  system  had 
been  a  combined  one,  but  (as  will  be  explained  by  Mr.  Green, 
in  his  Paper)  for  the  future  the  separate  system  will  have  to 
be  adopted,  and  with  this  object  in  view  extensive  lengths  of 
surface-water  sewers  have  already  been  laid  and  are  now 
working. 

Except  in  few  instances,  the  ventilation  of  the  sewers  was 
originally  obtained  by  means  of  surface  gratings ;  but  with  the 
advancement  of  modem  opinion  in  this  respect,  shafts  are  being 
erected  at  suitable  and  convenient  positions,  with  very  good 
results. 
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Highways,  Footways,  etc. 

The  total  length  of  roads  repairable  by  the  Council  is  about 
48  miles.  Four  and  a  half  miles  of  these  are  "  main  "  roads, 
towards  which  the  Denbighshire  CJounty  CJouncil  contribute 
about  three-quarters  of  the  total  cost  of  maintaining  the  same. 
There  are,  in  addition,  about  .8 J  miles  of  "unadopted"  or 
private  streets.  The  Author  has  practically  widened  the  whole 
of  the  main  road  during  his  period  of  oflBce. 

The  total  expenditure  last  year  was  as  follows : — Highways, 
19311. ;  main  roads,  807/. ;  but  the  previous  year  over  1000/. 
was  expended  on  the  latter. 

The  surfaces  of  all  the  carriage-ways  are  macadamised, 
Penmaenmawr  granite  being  used  on  the  main  roads,  and  on 
the  highways  in  the  residential  parts  of  the  district  over  which 
the  bulk  of  the  traffic  passes.  On  the  secondary  roads,  which 
are  subject  to  lighter  traffic,  limestone  from  the  local  quarries 
is  used;  but  the  Author  strongly  deprecates  the  use  of  this 
material  on  roads  which  are  subject  to  constant  traffic,  as  it  is 
rapidly  ground  up,  and  has  to  be  picked  up  as  mud  in  wet,  and 
as  dust  in  fine,  weather,  and  he  has  no  hesitation  in  stating  that 
the  use  of  granite  macadam  is  a  greater  economy  in  the  end. 
The  price  paid  for  granite  is  Ss.  6d.  per  ton  delivered  at  the 
railway  station,  and  for  limestone  3«.  per  load  at  the  quarry. 
The  Council  possess  a  10-ton  steam  roller,  and  a  scarifier  which 
is  drawn  by  the  roller.  This  works  well,  and  does  not  subject 
the  roller  to  the  same  strain  as  those  which  are  attached.  The 
cost  of  the  scarifier  was  65/. 

Owing  to  the  development  of  the  district,  constant  and 
repeated  breaking  up  of  the  roads  takes  place  for  gas,  elec- 
tricity, water,  and  drains,  so  that  it  can  hardly  be  expected  that 
the  surface  can  be  maintained  in  the  satisfactory  condition  one 
could  desire. 

•  Motor-car  traffic  in  and  through  the  district  is  greatly  on 
the  increase,  and  as  many  as  187  cars  passed  along  the  main 
road  on  August  Bank  Holiday  last,  and  with  this  innovation 
is  the  accompanying  dust  nuisance,  of  which  strong  complaints 
are  made  by  the  public  generally,  and  especially  by  the  shop- 
keepers. The  Author,  like  numerous  others  of  his  fellow- 
Members,  has  been  called  upon  to  adopt  some  measures  to  abate 
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this  nuisance,  but  so  far  his  endeavours  have  only  extended  to 
an  experimental  stage,  and  this  has  consisted  of  coating  the  road 
surface  with  a  patent  compound  called  "dustoid,"  which  he 
understands  is  a  mixture  of  tar  and  common  salt,  and  is  made 
locally,  the  price  paid  for  the  same  being  48a.  per  ton.  A  length 
equalling  about  3300  superficial  yards  of  the  main  road  was 
taken  in  hand  last  July.  The  surface  was  thoroughly  swept,  and 
all  dust  was  picked  up  ;  the  composition  was  heated  in  boilers, 
and  poured  from  buckets  over  the  surface,  and  well  brushed  in, 
and  immediately  sprinkled  over  with  fine  chippings  to  dry  up 
the  surface  for  the  vehicular  trafiSc,  which  was  allowed  to 
straightway  pass  over  it.  Both  limestone  and  granite  chippings 
were  tried,  and  the  Author's  preference  is  undoubtedly  for  the 
latter.  The  residents  and  shop-keepers  along  this  length 
admitted  freely  that  the  process  had  greatly  improved  matters, 
and  from  official  observations  made  it  was  found  to  answer  the 
purpose  required,  and  it  proved  a  temporary  remedy  for  the  dust 
nuisance. 

It  is  the  Author's  opinion  that  if  all  macadamised  carriage- 
ways were  treated  in  this  manner,  it  would  prove  a  saving  in 
the  cost  of  scavenging  and  watering,  and  would  somewhat  pre- 
serve the  surface  and  tend  to  deaden  the  noise  of  the  traffic, 
without  taking  into  account  the  absence  of  dust  in  dry  weather 
and  mud  in  wet  weather. 

The  cost  worked  out  at  IJrf.  per  superficial  yard,  but  if  the 
work  was  undertaken  to  a  greater  extent,  it  could  be  done  at, 
if  not  slightly  under,  a  penny  per  yard,  which  would  mean  50/. 
per  mile  of  the  main  road  of  this  district. 

The  most  opportune  time  to  take  this  work  in  hand  would 
be  in  May  or  June,  and  further  experiments  are  now  being 
undertaken  with  this  material. 

An  experiment  has  also  been  carried  out  on  the  Promenade 
carriage-way  opposite  the  Bailway  Station,  with  a  composition 
consisting  chiefly  of  pitch  in  a  rather  stiffer  condition  than  is 
generally  used,  and  this  has  proved  a  remarkable  success,  for 
although  laid  down  nearly  12  months  ago,  the  surface  is 
almost  as  good  now  as  it  was  at  the  time  it  was  done,  and 
appears  to  be  quite  equal  to  tar  macadam,  although  the  Author 
cannot  say  it  has  been  subjected  to  a  very  heavy  traffic. 
Similar  procedure  was  adopted  with  this  material,  but  owing 
to  the  extra  labour  required  to  lay  it  down  and  to  the  slower 
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rate  at  which  the  work  can  be  carried  out,  the  cost  worked 
out  at  2Jrf.  per  superficial  yard. 

The  Author  has  received  instructions  to  further  experiment 
with  palliatives,  and  he  will  be  'pleased  to  communicate  his 
experience  to  any  Member  of  the  Association,  and  he  will  also 
be  glad  if  the  short  reference  that  he  has  made  to  this  matter 
of  dust-laying  will  induce  a  free  discussion  amongst  the 
Members,  in  respect  to  this  most  vexed  question  of  the  present 
time.  Members  are  invited  to  inspect  the  trials  that  the  Author 
has  recently  carried  out. 

In  concluding  these  remarks,  the  Author  cannot  help  but 
express  his  feeling  that  the  only  remedy  for  the  dust  complaints 
(in  his  opinion)  is  the  adoption  of  tar  macadam  for  all  macada- 
mised carriage-ways. 

Most  of  the  footways  are  laid  with  tar  pavements,  the  earlier 
work  of  this  description  being  carried  out  by  contract,  but  for 
the  last  seven  years  the  Council  have  undertaken  it  themselves 
by  direct  labour.  Greater  satisfaction  has  been  received  from 
the  latter  course,  and  better  work  is  accomplished ;  it  has  besides 
proved  a  great  saving  in  cost,  for  the  contract  price  for  the 
work  ranged  between  Is.  4^1.  to  la.  7d,  per  superficial  yard,  as 
against  Is.  2d.  to  Is.  3d.  per  superficial  yard,  the  cost  of  the 
work  now  being  done  by  the  Council's  own  staff. 

Some  of  this  work  was  done  under  loan  sanctioned  by  the 
Local  Government  Board,  for  which  a  period  of  10  years  was 
allowed  for  repayment,  although  the  pavement  rarely  lasts  this 
time  without  having  the  top  layer  renewed,  that  is,  if  it  is 
subject  to  constant  traffic;  so  that  this  form  of  footway  paving 
is  not  now  looked  upon  with  the  same  favour  that  it  was  some 
10  to  15  years  ago ;  and  upon  steep  gradients  in  some  of  the 
streets  it  becomes  very  slippery  with  the  wear  on  the 
surface. 

The  following  is  a  description  of  the  manner  in  which  the 
work  is  carried  out  by  the  Author — 

The  limestone  and  chippings  are  procured  from  local 
quarries,  and  have  to  be  free  from  clay  and  dust.  The  tar  used 
is  thoroughly  distilled,  so  as  to  expel  all  volatile  matter  and 
objectionable  oils,  and  has  sufficient  asphaltum  or  pitch  added 
to  bring  it  to  a  stiff  consistency.  The  materials  are  ijiixed 
under  cover  on  a  hard  or  boarded  floor. 

The  first  or  bottom  layer  of  the   pavement  is  composed 
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of  clean  limestone  macadam  broken  to  1''  mesb,  sufficiently 
incorporated  with  the  bituminous  mixture,  which  is  poured  on 
hot,  and  the  whole  weU  turned  over  and  mixed  together.  This 
layer,  when  rolled  and  thotoughly  consolidated,  is  to  have  a 
thickness  of  3". 

The  top  or  finishing  layer  consists  of  clean  limestone,  sized 
through  riddles  f"  and  J"  mesh,  well  dried,  and  thoroughly 
incorporated  with  the  bitunvlnous  mixture,  and  is  laid  on  the 
first  layer,  and,  when  rolled  and  thoroughly  consolidated,  it 
has  a  thickness  of  at  least  1^^'.  The  pavement  when  thus 
completed  forms  one  homogeneous  mass  3|"  thick,  which  at. 
finish  is  gritted  over  with  fine  white  spar  or  other  suitable 
grit,  the  same  being  again  rolled  over  to  a  fairly  even  surface. 
Considering  the  very  reasonable  cost  of  this  pavement,  the 
Author  believes  that  it  compares  very  favourably  with  work  of 
similar  nature. 

Tree-Planting  on  Highways. 

Another  feature  in  connection  with  the  highways  which  the 
Author  has  had  in  hemd,  is  the  planting  of  trees  on  the  public 
and  private  streets  within  his  area,  and  a  few  words  on  this 
head  may  not  be  out  of  place. 

Owing  to  the  rapid  maimer  in  which  the  erection  of  build- 
ings has  been  going  on,  it  has  been  the  wish  of  the  Council  to 
plant  trees  in  all  streets  where  possible,  so  as  to  maintain  the 
rural  appearance  desired  for  the  place  by  both  residents  and 
visitors,  and  with  this  object  they  imdertake  the  planting  of 
trees,  even  in  imadopted  streets,  conditional  upon  the  abutting 
private  owners  providing  the  trees.  It  is  to  be  regretted  that 
more  local  authorities  do  not  give  this  matter  the  attention  it 
deserves,  as  it  not  only  increases  the  attraction  of  a  district,  but 
it  materially  adds  to  the  health  of  its  inhabitants.  The  trees 
are  planted  about  15  yards  apart,  and  the  procedure  adopted 
for  planting  them  is  as  follows: — ^A  hole,  about  4J'  wide,  is 
dug  in  the  footway,  immediately  next  the  kerb,  to  a  depth  of 
quite  3',  and  the  excavated  material  is  removed,  the  hole 
being  refilled  with  good  virgin  soil  or  fine  loam,  mixed  with 
some  prepared  compost,  to  which  is  added  a  couple  of  barrow- 
fuls  of  old  manure,  the  whole  being  well  trodden  dowTi.  The 
tree  is  planted  as  soon  as  sufficient  soil  has  been  filled  into  the 
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hole,  and,  the  roots  being  arranged,  the  remainder  of  the  filling 
is  done,  and  levelled  up  with  the  surface  of  the  path.  If  the 
subsoil  under  the  tree  happens  to  be  clay  or  impervious 
material^  a  layer  of  rubble  or  broken  brick  is  placed  at  the 
bottom,  to  facilitate  drainage.  The  young  trees  are  all  staked 
by  a  single  pole,  and  a  guard  of  wire  netting,  of  a  small  mesh, 
is  put  round  to  protect  the  same.  The  Author  finds  that  the 
lime  and  the  sycamore  are  as  suitable  as  any  for  planting  in 
the  streets  of  his  district,  and  he  has  also  planted  the  elm,  ash, 
poplar,  and  beech,  but  the  latter  does  not  seem  to  thrive  or  to 
take  to  the  ground  so  congenially  as  the  Others  named.  In  one 
street  the  service  tree  had  been  planted,  and,  with  its  flower  and 
berry,  was  much  admired,  but,  with  the  introduction  of  tar- 
pavements,  this,  as  well  as  some  of  the  others,  appear  to  be 
affected,  and  does  not  thrive  as  it  did  before  this  paving  was 
laid.  One  street  has  been  planted  with  variegated  sycamore 
and  copper  beeches  alternately,  the  former  of  which  thrives, 
but  the  beech  does  not  do  well,  and  looks  weak,  still  the 
contrast  in  foliage  gives  a  pleasing  appearance  to  the  road. 
Wynnstay  Road,  which  is  in  close  proximity  to  the  Council 
Offices,  has  been  planted  with  limes,  and  all  are  growing  and 
thriving  most  successfully.  It  would  be  well  if  the  Members 
would  look  at  these. 

Public  Lighting. 

The  lighting  of  the  highways  of  the  district  is  acooraplished 
by  gas  and  electricity,  and  it  will  be  observed  that  this  part  of 
the  public  duty  imposed  on  the  Council  is  carried  out  very 
thoroughly.  Great  improvement  followed  the  introduction  of 
incandescent  mantles  and  high  power  for  most  of  the  gas  lamps. 
There  are  27  high-power  lamps  and  293  ordinary  lamps  fixed 
in  the  streets  of  the  district,  and  76  electric  arc  lamps,  67  of 
these  latter  being  along  the  promenades.  The  public  lighting 
cost  the  Council  last  year  1217/.  (692Z.  for  gas  and  525/.  for 
electricity),  but  they  are  in  the  happy  position  that  as  both 
their  gas  and  electric  undertakings  are  paying  concerns,  they 
are  greatly  relieved  by  the  assistance  derived  from  the  profits 
of  these  two  concerns.  The  Author  hopes  that  his  Council  will 
be  able  to  extend  and  still  further  improve  the  public  lighting 
of  the  district  by  dropping  the  out-of-date  practice  which  still 
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prevails  here  as  in  most  towns,  of  economising  in  the  hours  of 
lighting,  and  depending  for  assistance  on  "lunar  phases,"  which, 
to  the  general  inconvenience,  turn  out  sometimes  to  be  most 
unreliable,  and  that  they  will  also  soon  decide  to  keep  some  of 
the  lamps  alight  all  night,  which  may  be  a  benefit  to  some  part 
of  the  community. 

Private  Street  Works. 

In  connection  with  this  part  of  thje  duties  of  a  municipal 
officer,  the  Author  has  been  called  upon  during  his  period  of 
office  to  undertake  and  supervise  a  great  deal  of  private  street 
works,  and,  in  fact,  it  would  not  be  exaggeration  were  he  to  state 
that  he  has  had  the  making  up  and  reconstruction  of  quite 
50  per  cent  of  all  the  present  by-streets  of  the  district.  The 
Private  Street  Works  Act,  1892,  was  adopted  very  soon  after 
it  was  passed,  and  the  Author  readily  admits  that  it  has  improved 
matters  and  greatly  facilitated  the  carrying  out  of  private  street 
works,  as  compared  to  taking  these  proceedings  under  section 
150  of  the  Public  Health  Act,  1875,  and  his  experience  has  been 
very  wide  under  both  statutes. 

Should  any  of  the  Members  desire  information  as  to  the 
specification  which  is  insisted  on  by  the  Council  in  the  making 
up  of  private  and  other  streets  within  their  district,  the  Author 
will  be  pleased  to  supply  it  on  application. 


New  Buildings  and  their  Drainage. 

The  bye-laws  now  in  force  are  the  old  model  series  of  the 
Local  Government  Board,  but  these  will  soon  be  superseded  by 
a  new  set,  as  a  (Committee  of  Bevision  has  had  the  matter  in 
hand  for  some  time,  and  the  new  draft  is  now  ready  for  sub- 
mission to  and  approval  by  the  Local  Government  Board. 

All  building  plans  are  deposited  with  the  Author,  and  are 
reported  tpon  by  him,  in  writing,  to  a  New  Buildings  Com- 
mittee, who  meet  once  a  month,  this  Committee  being  also  the 
Sanitary  Committee.  The  plans  are  provisionally  approved  or 
amended,  and  are  recommended  to  the  Council  for  final  approval 
at  their  monthly  meetings. 

With  reference  to  the  thickness  of  walls  of  new  buildings — 
by  the  particular  section  which  refers  to  this,  all  new  buildings 
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comprising  more  than  two  stories  are  required  to  have  the 
external  and  party  walls  of  a  thickness  of  14"  below  the  level 
of  the  floor  of  the  topmost  storey,  and  9"  in  thickness  for  the 
rest  of  its  height.  The  Author  has  rigidly  insisted  on  this, 
although  much  protest  was  made  by  speculative  builders  against 
this  maximum  thickness  of  walls,  on  the  ground  that  it  was 
unnecessary  and  expensive. 

Prior  to  the  Author's  appointment,  the  joints  of  new  drains 
and  sewers  were  made  with  puddle  clay,  and  when  he  intro- 
duced the  system  of  cement  jointing,  inspection  chambers,  and 
intercepting  traps,  he  met  with  considerable  opposition  from 
speculative  builders ;  but  he  records  with  pleasure  that  he  was 
fully  supported  by  his  Council  in  his  attempt  to  bring  about  a 
high  standard  of  sanitation,  which  he  believes  he  has  accom- 
plished, and  which  is  in  itself  a  sufficient  recompense  to  him 
for  the  friction  which  occurred  at  the  time.  All  drains  of  new 
buildings  are  now  hydraulically  tested  before  being  covered 
up,  and,  in  order  to  encourage  builders  to  apply  the  test,  the 
Council  grant  the  use  of  sewer  and  drain  plugs  for  the  purpose, 
free  of  charge. 

House-Scavenging. 

Nearly  all  the  houses  within  the  district  are  provided  with 
portable  iron  bins,  and  the  ashes  and  refuse  removed  weekly ; 
but  in  the  case  of  large  boarding-houses  and  hotels  it  is  removed 
twice  and  in  some  instances  three  times  a  week.  The  few 
remaining  ashpits  which  still  exist  are  cleared  on  an  average 
once  a  month,  and  this  work  is  now  carried  out  with  an  exact 
periodical  regularity  that  leaves  little  room  for  complaint. 

Owing  to  the  large  extent  of  the  collecting  area,  the  Council 
were  obliged  to  acquire  and  rent  three  sites  for  tipping  on, 
viz.  the  eastern,  central,  and  western,  on  the  ground  of  economy, 
and  in  order  that  the  accumulation  should  not  increase  into  too 
large  a  bulk  at  one  place,  thereby  causing  a  nuisance. 

The  question  of  a  refuse  destructor  has  several  times  been 
considered  by  the  Council,  but  it  has  been  relegated  to  the 
future.  There  is,  however,  no  doubt  that  it  must,  within  the 
next  two  or  three  years,  come  again  before  the  Council  for  their 
very  serious  consideration,  as  the  rents  of  the  tips  are  high,  the 
cartage  to  the  tips  is  an  excessive  item,  and  it  is   widely 
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acknowledged  that  the  disposal  of  house  refuse  and  ashes  into 
tips  cannot  be  considered  satisfactory  from  a  sanitary  point 
of  view. 

The  number  of  loads  of  refuse  removed  to  the  tips  during 
the  last  six  years  is  bs  follows : — 


1901     . 

.    5822  loads. 

1904     • 

.     6812  loads. 

1902     . 

.     5963    „ 

1903     . 

.     6587    „ 

1903     . 

.     6336    „ 

1906     . 

.     6996    „ 

The  annual  cost  of  this  work  for  the  last  year  was  1166/., 
and  to  give  the  Members  a  more  detailed  statement  of  cost^  the 
Author  has  prepared  the  following  table : — 

Cost  fbb  Load  for  tbb  Beuotal  akd  Disposal  of  Ashes 
AND  House  Refuse. 


Pottilonoftip. 

Scavengers' 
w«gM  (per  load). 

CarUge(per 
loSd). 

Rent  of  tip  (per 
load). 

Total  coat  (per 
load). 

Eastern        ••     .» 

Central 

Weatern       ..     .. 

t.     d. 
1    0* 
0  10} 
0  U'i 

«.     d. 

fit 

1    8 

d. 

5 
Sf 

i.     d. 
3     8i 
3     Oil 
2  11} 

Isolation  Hospital. 

Until  quite  recently  accommodation  for  the  isolation  of  cases 
of  infectious  disease  did  not  exist  except  in  a  very  crude 
character.  In  the  year  1902,  however,  the  Council  became 
fully  alive  to  the  necessity  of  providing  adequate  sanitary 
defence  for  the  protection  of  the  district  against  the  spread  of 
these  diseases,  as  all  seaside  and  health  resorts  are  peculiarly 
subject  to  the  introduction  of  infectious  diseases. 

After  experiencing  much  difficulty  in  securing  a  suitable 
site  for  an  isolation  hospital,  the  Council  acquired  two  and  a 
half  acres  of  land  on  the  Cay  ley  Estate,  situate  about  a  mile 
and  half  from  the  town. 

In  1903  the  Author  was  called  upon  to  prepare  the  necessary 
plans,  etc.,  and  although  the  site  chosen  presented  some  difficulty 
in  its  adaptation  for  the  several  buildings,  owing  to  the  very 
sharp  fall  in  the  ground  and  to  the  necessity  of  fully  complying 
with  the  official  suggestions  and  recommendations  of  the  Local 
Government  Board,  the  plans  were  in  due  course  approved. 
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The  institution  at  present  consists  of  a  pavilion  of  two  wards 
with  four  beds  in  each,  the  wards  being  divided  by  a  nurse's 
duty-room  and  a  spacious  haU.  The  conveniences  are  arranged 
as  annexes  at  each  end  of  the  two  wards  and  are  ventilated  by 
means  of  two  louvre  ventilators  on  either  side  of  the  external 
wall  leading  thereto. 

As  requirements  demand,  a  similar  block  to  this  will  be 
erected,  the  site  and  position  having  been  arranged  for  at  the 
outset. 

The  second  building  comprising  the  hospital  is  a  small 
ward-block  of  two  wards  with  two  beds  in  each,  which  are 
separately  entered  from  the  open  air  under  a  verandah.  The 
wards  in  this  block  are  also  divided  by  a  nurse's  duty-room  in 
the  centre,  the  position  of  which  enables  a  proper  supervision  to 
be  kept  on  the  wards.  A  similar  block  to  this  will  also  be 
erected  when  necessary  to  meet  increased  demands,  its  position 
on  the  site  having  already  been  fixed  and  arranged,  and  when 
the  whole  of  the  hospital  buildings  are  erected,  they  will  form 
a  quadrangle  with  the  administrative  block  in  the  centre  on  the 
outer  side.  This  block  is  already  erected,  and  consists  of  the 
following  accommodation : — Dining  and  sitting-room  for  matron 
and  nurses,  medical  attendants'  room,  with  surgery,  kitchen, 
scullery,  and  the  required  outbuildings,  several  bedrooms  with 
bathroom  and  water-closet.  The  out-offices  or  laundry  block, 
which  have  also  been  erected,  consist  of  a  laundry-room,  dis- 
infecting chamber,  with  a  steam  disinfector,  and  separate  rooms 
for  infected  and  disinfected  clothing  or  articles,  also  a  mortuary 
room  and  ambulance  shed. 

The  heating  of  the  hospital  wards  is  accomplished  by  means 
of  patent  slow  combustion  ventilating  stoves.  The  stoves  in 
the  small  block  are  single  fire  with  direct  vertical  flues,  and  act 
admirably ;  but  the  stoves  in  the  larger  block  are  double  fire, 
fixed  in  the  centre  of  the  wards  with  downward  and  horizontal 
flues  to  the  side  of  the  building,  and  the  Author  has  experienced 
the  greatest  difficulty  in  getting  these  to  work  properly,  especially 
when  the  wind  is  from  an  easterly  direction.  The  Author  would 
caution  his  fellow-members  against  the  adoption  of  this  latter 
kind  of  stove,  unless  the  position  of  the  building  is  a  very 
open  one. 

The  ventilation  of  the  wards  is  accomplished  by  means  of 
double-hung  sash  windows  having  fanlights  above,  made  to 
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open  inwards ;  also  by  openings  made  in  the  walls  under  eactt 
bed,  and  controlled  by  ventilating  grids  which  can  be  opened 
and  closed  by  means  of  a  key.  Stott's  patent  exhaust  ventila- 
ting cowls  are  fixed  on  the  ridges  and  connected  by  an  opening 
from  the  centre  of  the  ceilings  of  each  ward,  so  that  a  thorough 
change  of  the  air  in  each  of  the  wards  is  secured. 

With  regard  to  the  space  allowed  for  the  beds  in  each  ward, 
strict  observance  has  been  given  to  the  requirements  of  the 
Local  Government  Board,  and  each  bed  has  12  lineal  feet  of 
wall  space,  144  square  feet  of  floor  space,  and  2000  cubic  feet 
of  air  space. 

Public  Buildings. 

The  District  cannot  pride  itself  on  being  possessed  of  any 
ornate  public  buildings,  as  sufficient  time  has  not  elapsed  since 
the  commencement  of  its  growth  to  allow  for  the  laying  out 
of  much  money  in  this  direction.  The  Council  acquired  the 
premises  which  they  now  occupy  as  offices  in  1903,  the  pur- 
chase money  being  4500/.  Previously  they  were  two  private 
dwelling  houses  standing  on  an  area  of  one  acre  of  land.  The 
Author  was  instructed  to  prepare  plans,  etc.,  for  the  conversion 
of  the  premises  to  suit  the  requirements  of  the  various  depart- 
ments of  the  Council,  and  he  spent  about  1000/.  in  making  the 
necessary  alterations  and  the  erection  of  an  additional  large 
room  for  use  as  council  chamber. 

The  Libraries*  Act  was  adopted  in  May,  1901,  but  it  was  not 
until  1904,  through  the  beneficence  of  Mr.  Andrew  Carnegie, 
who  contributed  3785/.  towards  the  cost  of  a  free  library,  that 
an  outside  committee  of  townsmen  carried  the  whole  of  the 
negotiations  through  and  completed  the  erection  of  the  library, 
which  was  opened  in  April,  1905,  and  then  handed  by  them  to 
the  Council.  The  total  cost  of  the  land,  building,  and  fumishiug 
was  5436/.  The  ratepayers'  legal  contribution  of  one  penny 
per  1/.  per  annum,  towards  the  up-keep  of  the  library,  amounts 
to  280/.  this  year.  The  library  and  news-room  is  greatly 
appreciated  by  both  residents  and  visitors. 

The  County  Authorities  are  now  erecting  premises  in  the 
district  for  police  and  magisterial  purposes,  at  a  cost  of  nearly 
8000/.,  and  these,  when  completed,  will  be  a  very  fine  and 
convenient  block  of  buildings. 
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Public  Conveniences. 

The  greatest  difficuly  has  been  experienced  in  securing  suit- 
able and  convenient  positions  for  the  erection  of  sanitary 
conveniences  for  use  by  the  public  of  either  sex,  and  it  is. 
only  quite  recently  that  it  has  been  possible  to  make  any 
progress  in  this  direction,  owing  to  the  prejudice  which  w^as 
80  strongly  shown  by  property  owners  and  residents  adjoining 
the  proposed  site  of  these  structures.  It  is  now  evident  that 
the  days  of  the  old  cast-iron  urinal  kiosk  are  done,  it  being 
unsuitable  for  its  purpose,  often  a  nuisance,  and  generally  an 
obstruction  on  the  highway.  The  public,  therefore,  expect 
improvements  in  this  direction,  and  there  is  no  doubt  but  that 
it  has  been  accomplished  by  the  Municipal  Engineers  in  some 
of  the  larger  towns,  where  underground  structures  of  this 
description  are  well  worthy  of  inspection,  their  internal  finish 
presenting  a  most  cleanly  and  pleasing  appearance. 

The  Author  has  not  had  so  free  a  hand  in  respect  to  the  one 
he  has  recently  erected  above  ground  on  the  promenade,  but  he 
invites  an  inspection  of  the  same  by  any  of  the  members  who 
have  in  hand  the  erection  of  similar  structures.  It  comprises, 
in  the  gentleman's  section,  three  closets  and  a  range  of  four 
circular  backed  urinal  stalls,  and  a  separate  lavatory-room  having 
a  range  of  three  wash-basins ;  there  is  also  an  attendant's  room, 
which  can  be  used  as  a  cloak  room.  In  the  ladies'  section  there 
are  four  w.c/s,  a  separate  lavatory-room  having  a  range  of  three 
wash-basins,  also  a  dressing-room,  which  can  be  used  either  as 
an  attendant's  room  or  cloak-room. 

The  building  presents  a  pleasing  appearance,  being  built  of 
*'  Connah's  Quay*'  facing  bricks,  panelled,  and  roofed  with  green 
slates  and  red  ridge  tiles.  Internally,  the  walls  are  lined;with 
glazed  brick  up  to  a  height  of  4  feet  6  inches,  with  moulded 
brick  capping  forming  dado,  finished  above  with  pressed  brick 
similar  to  the  outside,  and  Terrazo  has  been  chosen  for  the 
flooring.  The  whole  of  the  woodwork  is  painted  with  white 
"  Velure,"  and  the  glazing  is  21  ounce  "Muraneae." 

The  building  is  lighted  throughout  with  electricity. 

The  fittings  are  of  white  porcelain  marbled  in  imitation  of 
"  St.  Anne's  "  marble. 

'    The    w.c.'s    have    mahogany    seats,    and    3-gallon    white 
porcelain  fire  clay  syphon  cisterns  and  brass  flush  pipes. 
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In  this  urinal  the  Ladies'  and  Gentlemen's  compartments 
are  under  the  one  roof,  the  entrances  being  at  each  end  of  the 
building.  The  point  has  been  considered  whether  separate 
buildings  for  both  sexes  would  be  preferable,  but  the  existing 
{trrangement  has  been  found  to  work  well  in  practice. 

The  cost  of  this  urinal  was  as  follows,  exclusive  of  the 
value  of  the  land : — 

£ 

BaUding            420 

FittingB 102 

Lighting  ..         ..         12 

Tar  Paying,  PathB,  &o.            5 

£539 

The  Author  has  also  erected  two  urinals  on  the  Council's 
property  in  the  other  parts  of  the  town,  viz. : — Adjoining  the 
Electricity  Works,  and  also  at  the  rear  of  the  Free  Library. 
The  former  consists  of  a  range  of  four  urinal  stalls,  and  the 
latter  a  water-closet  and  a  range  of  four  circulaivbacked  urinal 
stalls.  All  the  stalls  are  of  white  porcelain,  and  the  urinals 
are  open  to  the  external  air,  there  being  no  roof  over  the  same. 
The  cost  amounted,  in  the  former  case,  to  91/.,  and  in  the 
latter  to  99/. 

It  will  be  noticed  that  all  these  conveniences  have  been 
erected  on  land  owned  by  the  Council,  and  not  upon  land 
directly  acquired  for  that  purpose,  owing  to  the  prejudice 
previously  referred  to. 

The  Author  is  about  to  commence  the  erection  of  another 
above-ground  public  convenience  on  the  Promenade,  for  which 
a  tender  amounting  to  750Z.  has  been  accepted.  It  will  be 
somewhat  similar  in  appearance  to  that  he  has  already 
described  herein,  but  slightly  altered  as  to  the  interior 
arrangements.  A  sanitary  convenience  is  also  about  to  be 
erected  at  the  Council's  Cemetery. 


Pabks  and  Pleasure  Grounds. 

The  District  does  not  possess  any  artificial  ornamental 
Parks  and  Pleasure  Grounds,  as  those  terms  are  understood 
in  most  towns.  These  names  locally  mean  in  this  District 
wooded    hillside   slopes,  which  have   been  acquired    by  the 
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Council  for  the  public  use.  Foremost  amongst  these  is  the 
famous  "  PwUycrochan  "  Woods,  a  literal  translation  of  which 
word  means  a  "  pool  into  which  a  rushing  and  furious  stream 
coming  down  the  hillside  discharges."  These  Woods,  com- 
prising 40  acres,  were  purchased  from  the  Estate  Company 
by  the  Council  for  7500t,  and  are  open  to  the  public  all  the 
year  round.  No  artificial  ornamentation  has  been  necessary  to 
beautify  this  natural  Park.  It  forms  a  sloping  back-ground 
on  the  south  side  of  the  town,  rising  gradually  to  a  height 
of  about  150  feet,  and  few,  if  any,  seaside  places  can  boast  of 
such  a  sylvan  paradise.  The  charm  of  this  wooded  hillside 
lies  in  the  variety  and  abundance  of  its  trees,  and  the  wealth 
and  colour  of  its  ever-changing  foliage — ^in  the  peacefulness  of 
its  great  silence,  and  in  the  shelter  which  it  accords  from  cold 
winds.  A  number  of  new  gravelled  footpaths  and  rustic 
bridges  have  recently  been  made,  and  are  much  appreciated, 
especially  those  that  lead  to  the  higher  heights  of  the  District 
above  the  Woods,  and  the  scenery  from  here  is  one  that  will 
not  easily  be  forgotten. 

Another  natural  Park  is  situated  on  the  eastern  portion  of 
the  District,  and  was  secured  by  the  Council  for  the  public 
use,  by  a  deed  of  gift  from  the  Trustees  of  the  Cefn  Estate, 
and  comprises  an  area  of  2  acres  and  31  perches.  These 
grounds  are  charmingly  picturesque,  sloped  on  both  sides 
of  a  beautiful,  clear-running,  winding  stream. 

The  total  cost  of  laying  out  and  making  the  paths  did  not 
exceed  80i. 


Cemeteby. 

Great  difficulty  has  been  experienced  by  the  Council  in 
procuring  a  suitable  site,  but  fortunately  they  induced  the 
Cayley  Estate  to  sell  a  field  at  Bron-y-Nant,  comprising  5^ 
acres,  for  1197/.,  and  this  area  is  estimated  to  meet  the  require- 
ments of  a  population  of  about  21,000  until  the  end  of  the  re- 
payment of  the  loan  in  46  years.  The  strata  is  most  suitable, 
being  of  a  gravelly  nature  throughout,  and  is  such  that  both  air 
and  moisture  will  penetrate  to  assist  decomposition.  There  is 
no  need  of  under-drainage,  and  the  only  drains  laid  are  those 
necessary  for  taking  away  surfcu^e  water  from  the  gravelled 
paths. 

N 
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The  Author  has  designed  the  internal  roads  in  such  a  way 
as  to  be  sufficiently  wide  to  allow  of  vehicles  passing  one 
another,  and  extended  them  through  the  sites  so  that  every  part 
can  be  reached. 

The  boundary  walls  on  the  East  and  South  sides  are  built  of 
limestone  rubble,  the  boundary  on  the  North  and  South  being  of 
unclimbable  iron  railings.  A  space  of  15  feet  is  reserved  on  the 
inner  side  of  the  boundaries  for  shrubs  and  evergreens,  so  as  to 
give  the  place  as  pleasing  an  effect  as  possible. 

The  number  of  graves  available  on  this  land  is  4200,  and 
the  Council  have  recently  alloted  a  section  of  the  site  for  the 
use  of  the  Roman  Catholic  Denomination. 

It  is  not  for  the  present  intended  to  erect  either  Chapels  or 
Lodges,  and  the  only  erection  at  present  put  up  is  a  tool  and 
greenhouse,  but  the  author  has  been  directed  to  erect  a  sanitary 
convenience  with  two  urinal  stalls  and  two  water-closets.  A 
sum  of  1771/.  has  been  expended  in  the  purchase  of  the  site, 
and  in  the  laying  out  of  the  land,  and'  the  making  of  the  roads 
and  footpaths;  the  whole  was  completed  satisfactorily  in  the 
year  1904,  when  the  first  interment  took  place. 


Fire  Brigade. 

The  district  is  provided  with  an  efficient  Fire  Brigade 
under  the  control  of  the  Council,  and  managed  by  a  committee 
consisting  of  six  members  of  the  Council,  and  six  outside 
gentlemen.  The  equipment  consists  of  a  steamer  capable  of 
pumping  250  gallons  of  water  per  minute.  This  was  purchased 
in  1893,  and  was  the  first  steamer  procured  for  a  town  Brigade 
in  North  Wales.  They  are  also  provided  with  a  curricle  fire- 
escape,  hose-car,  and  all  modem  appliances  necessary  for  an  up- 
to-date  Brigade.  The  Fire  Station  adjoins  the  Electricity 
Works,  and  is  situated  in  the  centre  of  the  town.  Over  the 
Station  a  Kecreation  Eoom  for  the  Firemen  has  been  provided, 
having  a  billiard  table  for  their  leisure. 

Electric  bells  have  been  laid  from  the  Fire  Station  to  each 
fireman's  house,  and  this  has  proved  a  great  improvement  over 
the  old  fire  alarm  bell,  which  stirred  not  only  the  firemen  but 
the  whole  of  the  town  upon  each  alarm,  to  the  great  hindrance 
of  the  firemen  in  the  discharge  of  their  duties. 
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Gas  and  Electricity  Works. 

The  Gras  Works  were  in  the  hands  of  a  private  Company 
until  the  Council  acquired  the  same  by  Act  of  Parliament 
promoted  in  1901,  in  accordance  with  a  clause  inserted  in  the 
Gas  Company's  Act  of  1896,  whereby  they  consented  to  the 
sale  of  the  undertaking  to  the  Council  within  a  period  of  five 
years  from  the  passing  of  their  Act.  The  sale  price  being  fixed 
by  arbitration,  the  total  amount  of  the  Loan  raised  by  the 
Council  in  order  to  acquire  the  same  and  pay  all  costs  incurred 
was  74,260/.  and  it  is  gratifying  that  even  in  the  face  of  this 
large  expenditure  the  undertaking  is  a  profit-earning  concern. 

The  price  of  gas  for  lighting  and  cooking  is  38.  4d.  per  1000 
cubic  feet. 

The  Electricity  Works  are  also  the  property  of  the  Council, 
and  are  a  profit-earning  concern,  and  were  first  inaugurated 
under  the  Author's  charge,  who  also  supervised  the  erection 
of  the  buildings,  but  a  description  of  the  works  will  be  given  in 
Mr.  Tudman's  paper. 

New  Promenade  and  Foreshore  Improvements. 

The  Author's  experience  under  this  head  has  been  a  very 
wide  and  extensive  one,  as  he  has  been  directly  responsible  for 
an  expenditure  on  public  works  of  this  character  to  the  extent 
of  over  60,000/. 

In  1890,  the  first  year  of  his  office,  he  was  commissioned  to 
carry  out  and  construct  approach  roads  and  suitable  access  to 
the  Beach.  These  were  completed  in  1891,  and  now  form  the 
principal  approach  to  the  Promenades  and  to  the  Victoria  Pier 
and  Pavilion,  the  cost  being  8000Z. 

In  1895  he  was  directed  to  prepare  plans,  etc.,  for  a  Pro- 
menade nearly  a  mile  long  on  a  part  of  the  Beach  acquired  from 
the  Crown,  and  this  extended  from  the  Colwyn  Bay  Railway 
^-  "^:       Station  for  a  distance  of  1423  yards. 
^  This  work  was  carried  out  by  contract  xmder  the  entire 

supervision  of  the  Author.  It  was  commenced  in  the  early  part 
of  1896,  and  completed  towards  the  end  of  1897.  The  total 
cost  of  this  work  was  15,000/. . 

This  improvement  proved  a  great  benefit  and  attraction  to 
both  the  residents  and  the  visiting  public ;  in  fact,  to  an  extent. 
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that  greatly  tended  to  the  growth  and  progress  of  the  District, 
which  induced  the  Council  to  take  into  consideration  the 
advisability  of  extending  these  Foreshore  improvements.  In 
1901  the  Author  was  further  instructed  to  prepare  plans,  etc., 
for  the  construction  of  New  Promenades  in  both  directions 
along  the  sea  front,  as  it  was  thought  that  these  improvements 
would  not  only  prove  of  further  attraction  to  the  District, 
but  they  would  also  form  a  protection  for  the  New  Inter- 
cepting Sewer  which  the  Council  had  now  decided  to  con- 
struct along  the  Foreshore  in  order  to  meet  the  growth  of  the 
District 

The  Author,  therefore,  produced  his  plans  and  estimates,  etc., 
for  three  sections  of  New  Promenades,  in  order  to  complete  the 
continuity  of  these  improvements  along  the  sea  front. 

The  first  section  extended  from  Rhos-on-Sea  along  the  front 
of  the  Cayley  Estate  for  a  distance  of  940  lineal  yards,  the 
owners  of  this  Estate  making  a  contribution  of  15,000/.  towards 
the  cost,  the  estimate  of  which,  with  the  cost  of  land,  was 
24,835/. 

Section  No.  2  extended  from  the  Colwyn  Bay  Hotel  to  the 
BaUway  Station,  a  distance  of  285  lineal  yards,  the  estimated 
cost  being  9098Z. 

Section  No.  3  is  at  the  East  end  in  Old  Colwyn,  a  length 
of  800  lineal  yards,  the  estimated  cost  being  9091Z. 

These  sections  were  approved  by  the  Council,  and  an  applica- 
tion made  to  the  Local  Government  Board  for  sanction  to  raise 
the  money  to  carry  out  the  same,  but  owing  to  the  cost  of  these, 
and  the  cost  of  the  New  Intercepting  Sewer  and  the  Sewage 
Disposal  Works,  which  the  Council  had  now  taken  in  hand, 
together  with  the  outstanding  Loans,  exceeding  their  statutory 
borrowing  powers,  the  application  to  the  Local  Government 
Board  was  dropped,  and  a  Bill  was  promoted  in  Parliament  for 
the  carrying  out  of  these  Promenade  Works  and  the  Sewerage 
and  Sewage  Outfall  Works,  at  a  total  cost  of  112,000/.,  which 
received  the  Boyal  Assent  on  31st  July,  1902. 

These  works  and  improvements  are  now  practically  com- 
pleted, and  the  Author  will  briefly  describe  the  portion  over 
which  he  acted  as  the  Engineer ;  and  Mr.  B.  Green,  M.InstC.E., 
of  Birmingham,  has,  at  the  Authors  request,  kindly  undertaken 
to  give  a  full  description  of  the  Sewerage  Works,  over  which 
he  acted  as  the  Engineer. 
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The  Promenade  Works  comprised  the  erection  of  a  strong 
sea-wall,  built  on  a  cement  concrete  footing,  the  outer  side 
of  the  wall  being  built  of  limestone  masonry  in  fairly  large 
blocks,  with  Portland  cement  mortar,  and  having  a  batter  on 
that  side  of  1  in  4.  The  whole  of  the  stone  had  horizontal 
beds  and  vertical  joints,  with  rock  face,  and  were  pointed 
with  cement  compo.  as  it  was  being  built  up.  On  the  inner 
side  the  sea-wall  is  backed  up  with  6  to  1  cement  concrete 
to  its  full  thickness,  and  has  concrete  counterforts  at  varying 
intervals. 

A  heavy  limestone  coping  was  laid  along  the  top,  which  was 
cramped  with  galvanized  wrought  iron  cramps  leaded  in. 

In  the  first  Promenade  constructed  the  height  of  the  wall 
from  the  footing  to  the  coping  is  9  feet,  and  the  average 
thickness  3  feet. 

The  maximum  height  of  the  sea-wall  in  Section  No.  1  is 
24  feet,  and  its  average  thickness  about  7  feet,  the  minimum 
height  being  12  feet,  average  thickness  4  feet.  In  Section 
Ko.  2  the  maximum  height  is  21  feet  6  iuches,  average  thick- 
ness 7  feet,  the  minimum  being  10  feet,  thickness  3  feet.  In 
Section  No.  3  the  height  of  the  wall  averages  13  feet,  and  its 
average  thickness  is  4  feet. 

The  sea-wall  for  the  latter  three  sections  has  all  been 
founded  on  hard  blue  clay,  which  exists  for  the  whole  length ; 
but  the  foundations  of  the  sea-wall  of  the  Promenade  first 
constructed  were  not  taken  down  so  low  owing  to  a  desire  for 
economy,  which  is  now  to  be  regretted. 

The  Promenade  has  been  formed  by  filling  up  against  the 
sea-wall  as  it  was  built  up,  and  levelled  according  to  sections, 
and  the  surface,  after  being  consolidated,  was  asphalted  or 
tarpaved,  and  has  a  slight  inclination  from  the  coping  landwards 
of  1  in  18.  The  remainder  of  the  surface  was  formed  into  a 
macadamised  carriage-way  and  footpath,  having  suitable  12-in. 
kerbs  and  channels,  and  sufficient  sewers  were  laid  for  draining 
away  all  surface  water. 

Wherever  the  height  of  the  sea-wall  above  the  Foreshore 
necessitated  it,  a  tubular  guard  railing  with  cast  iron  standards, 
has  been  fixed  to  protect  the  public. 

The  width  of  the  Promenade  varies  from  30  feet  to  75  feet, 
and  the  carriage-way  from  20  feet  to  30  feet,  the  footpaths 
being  6  feet  and  7  feet  in  width. 
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There  were  24  tenders  sent  in  for  carrying  out  the  three 
sections  of  the  New  Promenade,  and  they  ranged  from  30,049Z. 
to  69,8102. ;  the  Author's  estimate  being  36,054/. 

Upon  referring  to  the  photographs  hanging  in  the  room  the 
members  will  notice  the.  great  transformation  that  has  taken 
place  along  the  foreshore. 

The  Promenade  now  extends  in  a  crescent  form  along  the 
sea  front  for  a  length  of  over  2^  miles,  and,  as  already  mentioned, 
is  efficiently  lighted  by  arc  lamps.  Nine  ornamental  cast-iron 
shelters  have  been  erected  along  the  first  Promenade,  for  the 
convenience  of  the  public,  and  these  have  sitting  accommodation 
for  40  in  each.  They  are  All  lit  up  at  night  with  electric  glow 
lamps.  Also  138  convenient  seats,  each  accommodating  6 
persons,  are  ranged  along  the  whole  of  the  Promenades. 

The  Author  would  point  out  that  the  erection  of  this  long 
stretch  of  sea-wall  has  materially  altered  the  character  of  the 
Beach,  and  in  his  opinion,  has  greatly  increased  the  erosion. 
Much  difficulty  is  now  experienced  from  the  shifting  of  the 
shingle,  and  loss  of  beach*  The  only  protection  which  the 
Author  has  resorted  to  so  far,  is  the  erection  of  low  timber 
groynes,  which  are  placed  at  right  angles  to  the  face  of  the 
wall,  and  at  a  little  greater  distance  apart  than  their  own 
length;  the  cost  of  these  runs  out  at  about  10^.  per  lineal 
foot.  Two  groynes  have  been  erected  at  an  angle  with  the 
face  of  the  wall,  but  these  do  not  seem  to  answer  as  well  as 
the  others ;  and  from  the  Author's  inquiries  it  seems  that  the 
same  remedial  measures  do  not  succeed  everywhere.  A  great 
difference  of  opinion  exists  as  to  the  kind,  length  and  distance 
apart  of  such  groynes,  and  also  as  to  the  direction  in  which  the 
groynes  should  be  erected. 


General,  and  Conclusion. 

The  Author  has  still  the  prospect  of  a  very  busy  time  in 
front  of  him,  as  he  has  already  submitted  plans,  etc.,  for  a  new 
Town's  Yard  and  Depot  Premises,  with  Stables,  Sheds,  etc., 
and  the  Local  Government  Board  have  already  sanctioned  a 
loan  of  1500/.  for  the  carrying  out  of  the  same.  The  following 
matters  have  also  been  mooted  from  time  to  time: — Befuse 
Destructor,  Public  Slaughter  House,  Market  Hall,  Swimming 
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Baths,  and  a  new  large  Service  Eeservoir,  upon  which  he  has 
already  reported  and  submitted  preliminary  estimates. 

The  Author  desires  to  take  this  opportunity  of  acknowledg- 
ing the  courteous  assistance  which  he  has  at  all  times  received 
from  the  members  of  his  Council  in  his  endeavours  to  carry  out 
his  onerous  and  multifarious  duties,  and  he  also  expresses  his 
gratification  to  the  Association  for  the  honour  paid  to  the  town 
and  himself  in  holding  a  District  Meeting  here. 
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DESCRIPTION  OF  THE  COLWYN  BAY  AND 
COLWYN  URBAN  DISTRICT  COUNCIL'S 
NEW  SEWERAGE  AND  SEWAGE  DISPOSAL 
WORKS. 

By  ROBERT  GREEN,  M.Ikst.C.E. 

ColwyK  Bay,  with  its  many  natural  advantages,  claims  to  be 
unlike  most  other  towns  as  a  health  and  holiday  resort ;  and 
justly  so,  as  the  forethought  of  the  Council  has  never  permitted 
the  sewage  question  to  become  acute.  The  significance  of  this 
will  at  once  be  apparent  when  it  is  recalled  that  the  resident 
population  of  the  district,  according  to  the  Census  returns,  was 
only  2418  in  1881 ;  in  1891  it  had  increased  to  4754,  and  to 
8683  in  1901 ;  whilst  the  present  estimated  population  is  over 
12,700.  The  actual  number  of  persons  annually  visiting 
Colwyn  Bay  is  difficult  to  ascertain ;  but  whereas  in  1881  the 
number  was  small,  at  the  present  time,  in  the  height  of  the 
season,  the  number  is  estimated  at  over  12,000. 

With  the  population  thus  increasing  by  leaps  and  bounds, 
it  was  obvious  that  the  time  would  soon  arrive  when  it  would 
be  undesirable  for  the  sewage  to  be  discharged  into  the  Bay 
from  the  three  existing  outfalls,  the  outlet  ends  of  which  were 
too  close  to  the  shore  to  enable  the  sewage  to  be  discharged  into 
the  main  currents. 

Between  1894  and  1899  various  sanitary  works  were  carried 
out  by  Mr.  William  Jones,  the  Engineer  and  Surveyor  to  the 
Council ;  but  in  June,  1899,  upon  an  application  being  made 
by  the  Council  to  the  Local  Government  Board  for  sanction  to 
borrow  money  for  the  sewerage  of  Pendorlan  and  Eirias  Dingle, 
that  body  intimated  to  the  Council  that — 

"  In  the  opinion  of  the  Board's  advisers,  it  is  most  desirable, 
especially  in  view  of  the  fact  that  the  district  is  a  popular 
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seaside  resort,  that  the  sewage  should  be  entirely  taken  out  of 
the  Bay  and  discharged  at  some  point  on  the  north-west  of 
Ehos  Point,  where  it  would  be  at  once  carried  away  by  the 
main  current  without  any  risk  of  its  being  returned  into  the 
Bay.  The  existing  outfalls  should  be  retained  for  the  discharge 
of  surface  water  only." 

A  special  meeting  of  the  Council  was  held  on  July  18, 1899, 
when  the  Author's  partner  (the  late  Mr.  Edward  Pritchard)  was 
retained  to  prepare  a  scheme  of  sewage  disposal.  He  was  in 
the  midst  of  preparing  a  gravitation  scheme  (by  which  means  he 
hoped  to  avoid  the  annucd  cost  of  pumping),  when,  on  May  11, 
1900,  he  unfortunately  died. 

On  June  22,  1900,  the  Council  appointed  the  Author  as 
their  Engineer,  and  Mr.  Baldwin  Latham  as  Consulting 
Engineer. 

On  August  24,  1900,  the  Council  instructed  the  Author  to 
prepare  the  pumping  scheme  forming  the  subject  of  this  paper, 
which  was  duly  submitted  to  them;  and  on  July  3,  1903,  a 
contract  was  entered  into  with  Messrs.  Underwood  &  Bros, 
for  the  Works,  a  commencement  of  which  was  made  by  them 
on  the  23rd  of  that  month. 

The  Author  made  extensive  tidal  observations  for  several 
months,  with  the  following  results : — 

Highest  High  Water  140S   ft.  above  O.D.  at  10.40  a.m.  on  April  19, 1901, 
Mean  High  Water        9*834  ft.        „  from  April  12  to  May  4, 1901. 

Ix>we8t  High  Water     6*25    ft.        „  at  5.55  p.m.  on  AprU  13, 1901. 

Highest  Low  Water     3-66    ft.  below  O.D.  at  11.0  p.m.  on  April  12, 1901. 
Mean  Low  Water         8-783  ft.        „  from  April  12  to  May  4, 1901. 

Lowest  Low  Water     14*33    ft        „  at  5.47  a.m.  on  April  20, 1901. 


On  March  3, 1900,  the  level  of  high  water  was  14'71'  above 
O.D.,  and  the  level  of  low  water  1447'  below  O.D. 

On  May  2  and  3,  1901,  when  the  level  of  high  water  was 
10'  2"  above  O.D.  (which  may  be  considered  as  a  mean  or 
average  tide),  the  Author  found  that  the  tide  fell  1'  1",  3'  0", 
4'  4",  4'  9",  4'  1",  and  2'  5"  respectively  in  each  of  the  six  hours 
after  high  water ;  while  in  the  six  hours  after  low  water  the  tide 
rose  9",  3'  7",  6'  0",  5'  6",  3'  9"  and  8"  respectively. 

The  Author  also  made  comprehensive  tests  to  ascertain  the 
direction  and  velocity  of  the  currents  between  Penmaen  Head 
and  Ehos  at  varying  states  of  the  tide ;    all  the  observations 
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taken  in  the  vicinity  of  Penmaen  Head  and  at  the  three  existing 
outfalls  proved  that  sewage  discharged  into  the  Bay  could  not 
be  permanently  and  entirely  carried  away. 

These  observations  also  proved  that  there  exists  a  main 
current  (having  a  maximum  velocity  at  the  rate  of  2-25  miles 
per  hour)  flowing  peist  Penmaen  Head  and  Little  Orme's  Head 
east  and  west  alternately  with  the  tides,  that  the  only  practic- 
able position  for  the  Sea  Outfall  sewer  to  discharge  into  this 
main  current  is  at  the  place  selected,  and  that  sewage  discharged 
into  the  main  current  at  this  point  would  be  rapidly  and 
completely  carried  away. 

The  levels  of  the  outfall  sewer  originally  fixed  were  such 
that  the  invert  of  the  last  pipe  was  at  a  point  16'  below  O.D. 
However,  as  the  Author  found  that  considerable  erosion  had 
taken  place  in  the  bed  of  the  sea"  between  March,  1900,  and 
August,  1903,  this  level  was  altered  to  17'  below  O.D.,  resulting 
in  all  the  pipes  excepting  eleven  being  buried  below  the  bed  of 
the  sea,  their  flanges  being  visible  only  once  a  year  for  about 
an  hour. 

This  outfall  sewer  is  of  cast  jbron,  30"  diameter,  in  12-feet 
lengths ;  those  below  low-water  mark  having  turned,  bored,  and 
flanged  joints  fastened  together  with  six  1^"  diameter  gun-metal 
bolts,  and  those  above  low-water  mark  having  ordinary  turned 
and  bored  joints.  The  extreme  end  portion,  which  has  been 
laid  with  the  pipes  partly  above  the  bed  of  the  sea,  will  be 
carried  on  steel  angle-bearers  sunk  in  the  ground  and  secured 
to  steel  H  piles,  angle-straps  being  fastened  across  the  tops  of 
the  pipes. 

The  average  rainfall  recorded  at  Nant-y-Glyn  (Colwyn  Bay) 
during  21  years  =  31*41" ;  and  at  Bryn  Euryn  (Colwyn  Bay) 
over  25  years  was  31'11",  In  the  calculations  for  this  scheme 
the  rainfall  has  been  taken  at  31'36"  per  annum. 

Under  the  old  conditions  the  sewage  was  conveyed  by 
branch  sewers  to  three  distinct  outfalls,  through  which  it  was 
discharged  into  the  Bay  continuously  at  all  states  of  the  tide, 
thus  dividing  the  whole  district  into  three  large  drainage  areas ; 
but  in  order  to  avoid  the  flooding  previously  experienced,  and  to 
relieve  the  congestion  which  existed  in  certain  parts  of  the 
district,  the  Author  has  divided  the  district  into  fifteen  drainage 
areas,  the  sewage  from  which  discharges  into  the  new  main 
Intercepting  Sewer  at  twelve  distinct  points,  spread  over  its 
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entire  length  and  is  conveyed  to  the  pump  well  from  which  it 
is  pumped  into  a  covered  Eeservoir ;  the  total  lift  being  44'. 

The  total  length  of  the  Sea  Outfall,  measured  from  the 
Beservoir,  is  3779',  the  seaward  end  being  2000'  below  high- 
water  mark,  and  1530'  below  low-water  mark  of  ordinary  tides, 
and  2060'  from  the  face  of  the  sea  wall. 

The  Councirs  Act  of  1902,  authorising  the  construction  of 
these  Works,  provides  that  the  sewage  may  be  discharged  through 
this  Sea  Outfall  into  the  sea  within  a  period  extending  from 
high-water  to  half -ebb  (a  period  of  about  3  hours),  and  that  in  the 
event  of  heavy  rain&ll  or  other  emergency,  not  only  sewage  but 
also  storm  water  may  be  discharged  into  the  sea  at  any  state  of 
the  tide  through  the  new  as  well  as  through  the 'three  existing 
Sea  Outfalls  when  the  sewage  is  diluted  in  the  proportion  of 
four  volumes  of  rain  to  one  of  sewage. 

The  discharging  capacity  of  the  Sea  Outfall  depends  upon 
and  varies  with  the  height  of  the  sea  and  the  level  of  the 
sewage  in  the  Eeservoir,  but  under  the  worst  conditions  it  is 
capable  of  discharging  2,151,000  gallons  during  3  hours. 

The  Sea  Outfall,  under  such  worst  conditions,  is  capable  of 
dischaiging  the  whole  contents  of  the  Eeservoir  in  about  42 
minutes,  and  in  about  2  hours,  when  the  four  pumps  are  giving 
a  continuous  supply  to  the  Eeservoir  to  the  extent  of  their  utmost 
capacity  (at  the  rate  of  7725  gallons  per  minute). 

The  interception  of  the  sewage  from  the  three  old  sea  out- 
falls, and  the  conveyance  of  it  to  the  pumping  station,  has  been 
achieved  by  constructing  an  Intercepting  Sewer  along  the  sea 
front  underneath  the  Promenade  from  Beach  Eoad  to  Ehos 
Eoad,  whence  it  is  carried  across  private  lands  to  the  pump 
well,  its  diameter  varying  from  39"  to  15",  the  invert  level  at 
the  pump  well  being  010'  below  O.D.,  and  at  Beach  Eoad 
14'31'  above  O.D.;  the  sewer  is  practically  284  miles  in 
length. 

The  lowest  lying  land  within  the  district  is  adjoining  the 
western  boundary,  and  varies  from  7*00'  to  1000'  above  O.D. 
The  lowest  built-upon  land,  except  that  immediately  adjoining 
the  sea,"  is  near  to  the  Gas  Works,  on  the  road  to  Mochdre, 
where  it  is  18'  above  O.D. 

The  portions  from  24"  to  39"  diameter  have  been  constructed 
of  concrete  6"  thick,  with  a  lining  of  brindle  brickwork  4}/  thick, 
a  cement  collar  joint  2"  thick  separating  the  two  materials. 
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The  18"  and  15"  diameter  portions  were  constructed  of  glazed 
stoneware  pipes, 

Difl&culty  was  found  in  arranging  proper  overflows  from  the 
main  sewer,  of  which  there  are  only  four ;  the  one  at  Beach 
Bead  being  the  only  one  which  can  be  used  at  all  states  of 
the  tide. 

These  four  overflow  man-holes  are  situated :  (1)  At  Church 
Eoad,  Rhos,  where  the  level  of  the  invert  of  the  39"  sewer  is  at 
O.D.,  and  the  overflow  weir  is  1'50'  above ;  therefore,  assuming 
the  maximum  flow  at  any  time  to  be  at  twice  the  rate  of 
the  average  flow,  this  weir  would  not  act  until  the  sewage, 
at  the  time  of  the  greatest  flow,  from  a  population  of  23,712 
was  diluted  to  the  extent  of  four  to  one ;  (2)  At  Ehos  Eoad, 
where  the  invert  of  the  sewer  is  1*33'  and  the  overflow  weir 
3-65'  above  O.D.;  (3)  On  the  West  Promenade,  where  the 
levels  are  4*39'  and  9*00'  respectively;  (4)  At  Beach  Road, 
where  the  levels  are  14-31'  and  15*56'  respectively. 

The  overflow  pipe  in  the  man-hole  at  Church  Eoad  is  con- 
nected into  the  Sea  Outfall ;  it  therefore  cannot  come  into  action 
at  the  time  when  the  Reservoir  is  discharging.  The  other  three 
overflows  are  connected  to  the  old  existing  outfalls,  which,  as 
authorised  by  the  Act,  are  retained  for  the  sole  purpose  of  acting 
as  storm  and  surface  water  outlets. 

So  far  as  the  subsidiary  foul-water  sewers  are  concerned, 
practically  the  only  new  work  executed  has  been  in  connection 
with  the  diversion  of  the  sewage  to  relieve  congestion  in  certain 
places,  and  to  carry  into  effect  the  new  arrangements  of 
drainage  areas. 

The  existing  sewers  conveyed  both  surface  and  foul  water. 
To  reduce  the  annual  cost  of  pumping,  nearly  3  miles  of  surface- 
water  drains  have  been  laid.  On  the  score  of  present  economy, 
as  small  a  gross  length  as  possible  has  been  constructed,  their 
positions  being  chosen  so  as  to  collect  the  greatest  amount  of 
surface  and  subsoil  water  at  the  least  cost. 

Ventilation  is  partially  provided  by  means  of  cast-iron 
columns  showing  the  cardinal  points  of  the  compass  30'  high 
above  the  ground ;  all  the  new  man-holes,  excepting  those  in 
fields,  are  provided  with  closed  covers. 

The  standard  man-holes  on  the  Intercepting  Sewer  are  5' 
long,  the  width  varying  with  the  size  of  the  sewer :  those  on  the 
33"  diameter  sewer  being  5'  6"  wide.    The  majority  are  formed 
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in  cement  concrete,  in  the  proportion  of  5  to  1,  and  12"  or  15'' 
thick  at  the  bottom,  according  to  the  depth. 

Where  the  ground  was  very  wet,  the  man-holes  were  entirely 
constructed  of  brickwork  in  cement,  the  walls  being  14"  thick 
in  all,  with  a  cement  collar  joint,  so  that  the  outside  portion  of 
the  wall  was  9"  thick  and  the  inside  4J".  In  all  cases  12"  of 
concrete  was  laid  below  the  4J"  ring  of  brickwork  forming  the 
invert. 

The  man-holes  on  the  Intercepting  Sewer  do  not  exceed  120 
yards  apart,  while  those  on  the  pipe  sewers  are  generally  much 
closer  together,  and  in  addition,  a  lamp-hole  is  placed  in  most 
cases  equidistant  between  and  alternately  with  the  man-holes, 
constructed  of  9"  diameter  pipes  surrounded  with  cement  con- 
crete, a  foundation  of  concrete  being  formed  around  and  under 
the  sewer  immediately  below. 

Where  incoming  sewers  at  man-holes  have  been  at  a  higher 
level  than  the  outgoing  ones,  back-junction  pipes  have  been 
built  in  the  higher  sewer,  and  an  inclined  drop-pipe  laid  outside 
the  man-hole,  surrounded  and  supported  with  cement  concrete 
conducting  the  sewage  into  the  man-hole  at  the  invert  level,  the 
sewer  at  the  higher  level  being  continued  straight  into  the 
man-hole  to  act  as  an  inspection  opening ;  a  lip  being  formed 
in  the  back-junction  to  prevent  the  sewage  from  jumping  the 
vertical  pipe  and  entering  the  man-hole. 

All  pipe  sewers  over  12'  deep  have  been  laid  on  and  sur- 
rounded with  6"  of  cement  concrete  to  protect  them  from  the 
pressure  of  the  superincumbent  earth. 

The  cement  compo  for  making  the  joints  of  the  pipes  has  been 
mixed  in  the  proportion  of  two  parts  of  cement  to  one  of  sand. 
Sea-shore  sand  has  been  used  throughout  the  whole  of  the  work, 
but  fresh  water  was  employed  for  mixing  purposes. 

Wherever  the  ground  was  wet,  pipes  with  "  Hassall's  "  joints 
were  used  for  the  foul- water  sewers,  the  joints  being  also  sur- 
rounded with  clay  puddle  if  the  whole  sewer  was  not  concreted 
over. 

Wherever  practicable  overflows  have  been  constructed  to 
the  few  internal  sewers  interfered  with ;  in  some  cases  a  com- 
bined man-hole  has  been  built  with  both  the  foul  and  surface 
water  sewers  running  through  it,  and  an  overflow  weir  permitting 
the  sewage  when  properly  diluted  to  pass  off  by  the  surface- 
water  drains.    The  majority  of  the  overflows  are  ordinary  side 
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weir  ones,  but  where  possible  the  sewer  has  been  curved  so  as 
to  give  the  sewage  a  lead  over  the  weir.  In  the  vicinity  of 
Colwyn  Bay  Hotel  there  was  originally  an  overflow  weir  at  a 
level  of  from  4"  to  6"  above  the  invert  of  the  18"  diameter  sewer, 
which  had  a  gradient  of  1  in  14 ;  but  notwithstanding  the  fact 
that  at  that  time  the  whole  of  the  sewage  of  Colwyn  Bay  passed 
through  this  pipe,  the  sewage,  even  in  times  of  heavy  rainfall, 
never  rose  suflSciently  high  to  overflow.  The  length  of  sewer 
below  this  man-hole  was  taken  up  and  a  new  18"  diameter  sewer 
constructed  at  a  flatter  gradient,  the  invert  being  lowered  4' 
at  the  top  end,  and  on  the  site  of  the  old  man-hole  a  new  one 
with  an  adjustable  leaping  weir  arrangement  was  constructed 
in  readiness  for  connecting  up  to  the  surface-water  drains  which 
will  have  to  be  constructed  in  the  vicinity  at  an  early  date.  The 
plans  for  these,  and  the  estimate  of  cost  of  the  same,  the 
Author  has  already  submitted  to  the  Council. 

The  three  storm  overflows  upon  the  Intwoepting  Sewer, 
which  are  below  the  level  of  high  water,  are  not  only  controlled 
by  penstock  valves,  but  have,  in  addition,  tidal  flap  valves  or 
reflux  valves  respectively  fixed  on  the  sea  side  of  them  in  the 
overflow  chambers,  so  that  in  the  event  of  the  penstock  valves 
being  inadvertently  left  open,  the  sea- water  will  be-kept  out  of 
the  sewers  by  the  flap  valves. 

The  penstock  valves  are  of  screw-down  pattern,  with  worm 
gear,  two  gun-metal  faces,  forged  bronze  unbreakable  spindles, 
gun-metal  bush  at  worm  gearing,  and  gun-metal  wedges  for 
tightening  up.  The  extension  spindles  are  forged  of  wrought 
iron.  The  flap  valves  are  in  one  piece,  hung  on  hardened  steel 
pins  working  in  gun-metal  bushes,  and  fitted  with  lead  seat  and 
V  faces,  and  are  of  the  balance  tidal  pattern. 

Inasmuch  as  the  sewage  of  a  large  part  of  Colwyn  Bay 
passes  through  the  man-hole  at  the  intersection  of  Princes  Drive 
and  Marine  Boad  (which  it  was  necessary  to  reconstruct),  a 
gauging  chamber  measuring  7'  3"  by  9'  has  been  constructed  in 
connection  with  the  new  man-hole,  which  itself  is  5'  6"  by  5'. 

All  the  sewage,  whether  diluted  or  not,  is  screened  before 
reaching  the  seiu  In  every  overflow  man-hole  a  fixed  vertical 
iron  bar  screen  with  f "  diameter  bars,  having  a  clear  space  of 
only  I"  between  them,  has  been  provided,  and  at  the  inlet 
to  the  pump  well  a  revolving  screen,  12'  in  diameter,  with 
circular  holes  about  ^"  in  diameter,  has  been  fixed,  and  through 
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which  the  whole  of  the  sewage  has  to  pass  before  reaching  the 
pumps.  The  screen  consists  of  a  circular  casting,  in  the  form 
of  a  channel,  12"  wide  by  7"  deep  by  12'  outside  diameter. 
The  centre  is  filled  with  perforated  plates,  which  screen  the 
liquid,  the  residual  matter  falling  into  the  channel  forming  the 
periphery  of  the  wheel,  and,  as  the  wheel  revolves,  slides  along 
radial  arms  to  the  centre,  where  it  is  drawn  by  a  revolving 
worm  screw  into  a  trough,  from  which  it  is  lifted  by  a  bucket 
elevator,  and  discharged,  by  means  of  a  shoot,  through  the  outer 
wall  of  the  pump-room,  into  a  tumbler  cart,  which  is  constantly 
in  position  under  the  outlet.  The  wheel  is  driven  by  spur 
gearing  working  into  teeth  cast  on  the  outer  edge  of  the  face  of 
the  screen.  There  is  a  rubber  lip  at  the  edge  of  the  screen, 
to  prevent  the  sewage  escaping  around  instead  of  through  the 
screen. 

The  perforated  plates  are  cleaned  by  the  action  of  a  spray 
pump,  fixed  on  the  down-stream  side  of  the  screen. 

To  lift  the  sewage  from  the  pump  well  into  the  Reservoir, 
pumps,  driven  by  gas-engines,  have  been  installed.  There  are 
four  units,  all  of  the  same  type,  two  being  capable  of  lifting  at 
the  rate  of  420  cubic  feet  per  minute,  and  two  at  the  rate  of 
200  cubic  feet  per  minute.  Each  pair  is  similar  in  all  respects, 
and  their  parts  interchangeable. 

Each  of  the  larger  units  consists  of  a  treble  ram  pump, 
26"  diameter  and  26"  stroke,  making  20  revolutions  per  minute, 
which  give  a  ram  travel  of  87'  per  minute.  The  suction 
pipe  is  about  12'  lohg  and  20"  in  diameter,  the  bottom  being 
bell-mouthed  and  reaching  to  within  9"  of  the  bottom  of  the 
sump,  the  delivery  pipe  being  of  the  same  diameter.  The 
spur  wheel  on  the  pump  is  13^"  wide,  and  7'  7^^^"  diameter 
over  all,  and  has  79  teeth  3^"  pitch.  The  pinion  is  13.}" 
diameter  over  all,  and  has  10  teeth;  it  is  secured  to  the 
extended  end  (4^"  in  diameter)  of  the  engine  shaft,  which  is 
6"  in  diameter,  and  travels  at  the  rate  of  170  revolutions  per 
minute.  The  B.H.P.  is  64.  The  engine  has  two  flywheels, 
each  6'  9"  in  diameter,  11"  wide,  and  weighing  38  owts.  each. 

Each  of  the  smaller  units  consists  of  18"  by  18"  treble  ram 
pumps,  making  28  revolutions  per  minute,  which  give  a  ram 
travel  of  84'  per  minute.  The  suction  and  delivery  pipes  are 
14"  diameter;  the  spur  wheel  is  9"  wide  and  5'  7"  diameter 
over  all,  and  has  68  teeth  3"  pitch ;  the  pinion  is  11§"  diameter 
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over  all,  and  has  10  teeth ;  the  engine  shaft  is  4"  diameter,  aud 
the  extension  piece  3^"  diameter.  The  engine  is  34  B.H.P.,  has 
two  flywheels,  each  5'  6"  diameter,  7"  wide,  and  weighing 
14  cwts.  each.    They  run  at  190  revolutions  per  minute. 

An  air-vessel  is  placed  at  the  top  of  each  suction  pipe,  as 
well  as  on  the  delivery  pipes.  Cast-iron  reflux  valves  are 
fitted  adjacent  to  the  pump  and  at  the  foot  of  each  rising  main ; 
the  doors  are  of  steel,  in  one  piece,  hung  on  hardened  steel  pins 
working  in  brass  bushes,  and  have  dermatine  faces ;  the  brass 
seating  is  renewable.  Drain  cocks,  1^"  and  IJ"  respectively, 
are  fixed  to  the  rising  mains  on  the  upper  side  of  the  reflux 
valve,  for  the  purpose  of  emptying  the  mains  when  required. 
The  pump  valves  are  of  the  hinged  type,  with  six  leaves  to 
each  valve,  and  have  also  dermatine  faces ;  they  are  hung  on 
hardened  steel  pins  working  in  gun-metal  bushes.  Four  bear- 
ings are  provided  for  each  pump  crank  shaft,  which  are  carried 
on  cast-iron  cross  girders,  the  ends  of  which  are  machined  to  fit 
the  shape  of,  and  bolted  to,  the  main  longitudinal  gurders, 
which  are  10"  wide  by  30"  deep  and  8"  wide  by  27"  deep 
respectively.  A  Bridge's  friction  clutch  is  fixed  on  the  exten- 
sion shaft  from  each  engine,  which  is  worked  by  an  hydraulic 
cylinder,  with  town  water,  which  is  actuated  by  a  float,  so  that 
as  the  level  of  the  sewage  falls,  the  pump  is  automatically 
detached  from  the  running  engine,  and,  when  the  sewage  rises, 
is  automatically  reconnected^  if,  in  the  mean  time,  the  attendant 
has  not  stopped  the  engine.  There  is,  in  addition,  a  float  with 
pointer  attachment,  which  indicates  on  a  board  the  water-level 
in  the  pump  well,  and  is  set  to  give  an  electric  alarm  when  the 
sewage  rises  too  high,  or  when  the  sump  is  empty.  The  pump 
pinions  are  of  cast  iron,  with  machine-cut  teeth.  The  spurs  are 
mortice  wheels,  with  teeth  made  of  beech. 

The  gas-engines  are  of  the  single-cylinder  horizontal 
"Otto"  cycle  principle  of  the  "Campbell"  type.  They 
were  tested  before  they  left  the  Manufacturer's  Works,  with 
results  which  bore  favourable  comparison  with  the  guarantees 
given  by  the  Makers  for  the  subsequent  tests  to  be  made  at 
Colwyn  Bay. 

The  Author  stipulated,  in  the  specification  of  the  Works, 
that  guarantees  should  be  given,  in  consequence  of  which  the 
Makers  guarantee  (on  tests  to  be  made  at  Colwyn  Bay  in 
the  ninth  month  after  the  machinery  has  beeii  x^n  by  the 
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Manufacturers  for  one  month  and  certified  to  be  in  proper  working 
order)  that  the  consumption  of  gas  by  each  of  the  four  large 
engines  when  developing  its  maximum  power  (under  a  four- 
hours'  continuous  brake  test)  shall  be  14^  cubic  feet  per  brake 
horse-power  per  hour,  and  they  agree  to  pay  the  Council  a  sum, 
calculated  at  the  rate  of  2  per  cent,  of  the  contract  value  of  each 
and  every  engine,  for  each  and  every  cubic  foot  or  part  of  a 
cubic  foot  of  gas  consumed  above  the  guaranteed  amount,  the 
specification  providing  that  the  Council,  on  their  part,  shall  pay 
as  a  bonus  a  sum,  calculated  at  the  rate  of  1  per  cent,  of  the 
said  contract  value  of  the  gas-engines,  for  each  and  every  cubic 
foot  or  part  of  a  cubic  foot  of  gas  consulted  below  the  guaranteed 
amount;  and  the  Makers  guarantee  that  not  more  than  4^ cubic 
feet  of  gas  shall  be  consumed  per  1000  gallons  of  sewage  raised, 
and  have  undertaken  that  if  the  consumption  of  gas  by  any  of 
the  four  large  engines  exceeds  18  cubic  feet  per  brake  horse- 
power per  hour  at  maximum  power,  they  will  replace  the  said 
engine  or  engines  with  others  that  will  comply  with  the  speci- 
fication, without  any  cost  whatever  to  the  Council.  The 
Colwyn  Bay  gas  has  a  thermal  heat  value  of  620  British 
thermal  units  per  cubic  foot. 

Magneto-electric  ignition  is  used  on  the  engines.  Automatic 
lubrication,  which  does  not  allow  the  oil  to  run  to  waste  when 
the  machinery  is  standing,  is  provided  to  all  the  principal 
bearings ;  in  other  cases  syphon  lubrication  is  adopted. 

There  are  also  two  5-B.H.P.  engines  in  the  engine-room,  and 
one  of  3-B.H.P.  in  the  workshop. 

The  foundations  for  the  whole  of  the  seven  gas-engines  are 
composed  of  cement  concrete,  and  for  the  four  large  engines 
they  are  joined  up  together  so  as  to  make  a  continuous  block. 
The  depth  is  6'  under  the  34-B.H.P.  engines,  and  7'  under 
the  64-B.H.P.  engines,  and  the  width  tapers  from  5'  lOJ"  to 
6'  7^"  in  the  case  of  the  former,  and  T  to  7'  9"  in  the  latter. 
The  foundations  to  the  two  5-B.H.P.  engines  are  3'  6"  in  depth, 
and  to  the  3-B.H.P.  engine,  15".  The  starting  apparatus  is 
actuated  by  compressed  air  generated  by  the  two  5-B.H.P. 
engines,  which  also  drive  the  revolving  screen,  and  is  stored  in 
a  cylinder  2'  6"  diameter  and  8'  high. 

The  bearings  are  of  phosphor  bronze,  and  are  generally 
proportioned  so  that  the  length  is  twice  the  diameter  of  the 
shaft.     Each  pump  is  fitted  with  a  five-figure  counter. 
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The  two  5-B.H.P.  engines  are  generally  similar  to  the  larger 
engines,  excepting  that  they  have  only  one  flywheel,  and 
are  fitted  with  porcelain  tube  ignition.  Their  speed  is  270 
revolutions  per  minute,  and  they  are  expected  to  consume 
from  20  to  22  cubic  feet  of  gas  per  hour.  Two  separate  water 
tanks  are  provided  for  these  5-B.H.P.  engines,  2'  6"  diameter 
and  5'  3"  high. 

The  pipe  trenches  under  the  floor  of  the  engine-room  are 
formed  in  cement  concrete,  and  covered  with  wrought-iron 
chequer  plates  resting  on  cast-iron  rails  with  machined  faces. 
The  air-inlet  silencers  are  placed  in  similar  receptacles  under  the 
floor.  Separate  exhaust  pipes  have  been  provided  with  exhaust 
silencers  to  each  engine.  The  flooring  of  the  pump-room  at 
ground  level  (1600'  above  O.D.)  between  the  pumps  is  formed 
of  chequered  iron  plates  ^d'  thick,  laid  on  and  secured  to 
rolled  steel  joists ;  the  remaining  portion  of  it  is  flnished  with 
^'terrazzo'*  paving.  The  lower  pump-room  floor  is  at  a  level 
of  4*50'  above  O.D.,  and  is  formed  with  cast-iron  grid  plates 
I"  thick,  supported  by  rolled-steel  joists.  The  engine-room  is 
paved  with  oak  blocks.  A  5-ton  overhead  travelling  crane 
is  fitted  in  both  the  pump-room  and  engine-room,  on  running 
rails  fixed  the  full  length  of  the  building  along  the  top  of  the 
piers  which  project  in  both  rooms. 

Special  efforts  have  been  made  to  render  the  working  of  the 
machinery  as  silent  as  practicable,  so  as  to  prevent  annoyance. 

Two  cooling  tanks  have  been  fixed  oyer  the  office  and 
store ;  they  are  each  17'  by  8'  and  5'  6"  deep,  having  a  capacity 
of  8700  gallons  up  to  overflow  level,  which  is  sufficient  for 
a  12-hourB*  continuous  run  of  not  only  the  present  plant,  but 
also  for  a  fifth  unit.  The  fresh-water  supply  pipe  is  connected 
to  the  cooler  of  the  two  tanks,  and  is  1"  in  diameter,  being  regu- 
lated by  a  ball  cock ;  the  cool- water  supply  to  the  engines  is 
taken  off  at  a  height  of  6]^"  above  the  bottom  of  this  tank;  and 
the  hot-water  returns  from  the  engines  are  in  duplicate,  and 
connected  to  the  other  tank  at  a  height  of  4'  9"  above  the 
bottom.  The  connection  between  the  two  tanks  is  by  a  6"  pipe 
reaching  nearly  to  the  bottom  of  the  latter  one,  and  discharges 
at  the  top  of  the  cooler  tank ;  the  overflow  is  1^^'  in  diameter^ 
and  is  6'  1^"  above  the  bottom.  Circulating  pumps  are  fitted 
to  each  of  the  four  large  engines,  to  assist  the  fiow. 

The  castings  for  the  cylinders  and  other  hard-wearing  parts 
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have  been  cast  from  the  best  cylinder  close-grained  mottled- 
grey  iron,  as  hard  as  could  conveniently  be  tooled.  All  metal 
used  in  the  castings  had  a  tensile  strength  of  at  least  7  tons 
per  square  inch,  with  a  transverse  strength  such  that  a  3'  6'' 
bar,  1"  wide  by  2"  deep,  supported  on  points  3'  apart,  bore  a 
load  of  30  cwts.  for  24  consecutive  hours,  with  a  Tm'T^iniiiTn 
deflection  of  l"»  The  pump  and  cylinder  castings  were  tested 
to  an  intemsd  water  pressure  equal  to  500'  head  before  being 
machined. 

The  whole  of  the  steel  was  manufactured  by  Siemen's 
Martin  open-hearth  acid  process,  and  is  of  a  good  mild  malle- 
able  quality.  It  withstood  the  specified  tensile  strain  of  not 
less  than  28  tons,  or  not  more  than  32  tons  per  square  inch,  and 
had  an  elongation  of  not  less  than  20  per  cent,  in  a  length  of  8''. 
Strips  1^"  wide  and  1"  thick  heated  to  a  low  cherry  red  and 
cooled  in  water  at  a  temperature  of  80^  Fahr.  were  satisfactorily 
bent  in  a  press  to  a  curve  of  which  the  inner  radius  was  1^". 

Although  only  four  pumping  units  have  been  laid  down, 
space  has  been  left  for  the  provision  of  a  fifth,  as  the  whole  of 
the  present  plant  working  together  can  only  deal  with  the  full 
amount  of  sewage  the  Intercepting  Sewer  can  convey  to  the 
pump  well. 

A  weU-equipped  workshop,  24'  by  20'  6",  paved  with  grano- 
crete,  has  been  constructed  adjoining  the  pump-room.  The 
lathe  is  an  8"  self-acting  sliding,  surfacing,  screw-cutting,  gap- 
bed  lathe,  capable  of  taking  a  length  of  9'  6"  between  the 
centres.  The  drilling  machine  is  capable  of  taking  drills  up  to 
1|"  diameter.  The  pipe  and  bolt  screwing  machine  has  adjust- 
able dies  from  j^"  to  H",  and  for  pipes  from  f "  to  IJ^"  in  bore. 
There  are  also  a  36"  diameter  grindstone,  anvil,  forge,  and  a 
"  Root's  "  blower.  The  whole  ai-e  worked  by  the  3-B.H.P.  gas- 
engine.  There  is  also  a  work-bench  fitted  with  cupboards 
under. 

The  pumping  station  is  a  building  of  an  ornate  character, 
built  in  Buabon  red  bricks  with  yellow  terra-cotta  facings, 
copings,  and  enrichments;  the  engine-room  is  100'  long  and 
12'  6"  wide  between  the  piers ;  the  pump-room  is  also  100'  long 
by  21'  4"  wide  between  the  piers.  There  are  two  annexes  to 
the  main  building,  one  forming  the  workshop  and  the  other 
containing  the  entrance  lobby,  office,  and  store  and  meter  rooms. 
The  office  is  11'  3"  by  15'  lOJ",  and  is  paved  with  oak  blocks. 
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the  walls  being  plastered  and  painted.  The  meter-room  is 
22'  by  11'  2",  with  granocrete  floor,  and  the  walls  whitewashed 
on  the  brickwork;  it  contains  two  600-light  meters,  through 
either  or  both  of  which  the  gas  passes  to  drive  the  pumping 
engines  and  the  workshop  engine  and  a  40-light  meter  separately 
connected  to  the  main  for  lighting  purposes.  Cupboards  for 
store  purposes  are  fixed  under  the  meters,  and  in  other  parts 
of  the  room  are  shelves,  bins,  and  pigeon-holes.  The  gas  supply 
for  the  two  5-B.H.P.  engines  driving  the  screen  and  air  com* 
pressors  is  taken  separately  off  the  main,  and  is  measured  through 
a  30-light  meter  placed  in  the  engine-room  adjoining  them.  The 
gas  main  is  6''  in  diameter. 

The  walls  of  the  engine  and  pump  rooms  have  been  finished 
with  a  glazed  brick  dado  4'  high,  above  which  the  walls  are 
painted  with  duresco.  Large  folding  doors  have  been  pro- 
vided to  facilitate  the  entry  or  exit  of  any  of  the  larger  parts 
of  the  machinery.  The  piers  are  built  16'  8"  centres,  and  the 
iron  roof  principals  are  8'  4"  apart.  The  cement  concrete  pump- 
well  walls  are  a  minimum  of  3'  thick  at  the  top,  and  are  5'  5" 
thick  at  the  bottom.  On  the  south  and  west  sides  they  are 
4'  and  4'  3"  thick  at  the  top,  owing  to  the  inside  face  being 
required  to  be  vertical  between  the  two  floors. 

The  roofs  have  been  covered  with  1|"  diagonal  boarding,  on 
which  has  been  laid  roofing  felt  and  1  J"  by  |"  slate  laths.  The 
slates  are  seconds  best  quality  from  the  Bettws-y-Coed  district, 
20"  by  10",  laid  with  a  3"  lap.  Louvre  ventilators  have  been 
fixed  in  the  roof  of  the  pump-room,  while  on  the  engine-room 
roof  five  "  Stott's  "  ventilators  have  been  fixed ;  there  are  also 
air  inlet  gratings  9"  by  9"  fixed  in  each  of  the  outer  walls. 

A  fixed  louvre  ventilator  runs  the  full  length  of  the  roof 
over  the  cooling  tanks,  and  in  the  walls  of  the  portion  of  this 
building  above  the  level  of  the  office  ceiling,  two  rows  of 
open  spaces  have  been  formed,  9"  wide  by  2'  9"  high,  placed 
9"  apart  in  order  to  render  the  circulation  of  air  free  around 
the  tanks. 

The  Reservoir  is  83'  5"  by  82'  4",  and  holds  an  average  depth 
of  12'  of  sewage,  having  a  total  capacity  of  practically  half  a 
million  gallons.  It  is  formed  of  5  to  1  cement  concrete,  covered 
with  groined  semicircular  arches  9"  thick,  supported  on  piers 
2'  6"  square ;  the  walls  taper  from  2'  thick  at  the  top  to  4'  6" 
at  the  bottom,  and  the  floor  itself  is  3'  thick.     At  every  2* 
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itx  height  of  the  walls,  five  continuous  lines  of  hoop  iron  are 
fixed  on  edge,  and  in  the  floor  there  are  lines  of  hoop  iron 
laid  on  edge  12"  apart  both  lengthwise  and  crosswise.  The 
spandrils  have  been  partly  filled  in  with  cement  concrete,  on 
top  of  which  have  been  laid  12"  of  gravel  for  drainage  purposes, 
from  which  2"  diameter  field  pipes  have  been  laid  through  the 
arches  for  carrying  ofif  the  rain-water.  The  whole  of  the  interior 
and  of  the  valve  chamber,  as  well  as  the  exterior  of  the  arches, 
have  been  rendered  J"  thick  with  cement  mortar  put  on  in 
two  coats. 

Two  man-holes  have  been  formed  in  the  roof  of  the  Eeservoir 
at  opposite  comers ;  Avrought-iron  ladders,  2i^"  by  y  strings,  and 
5"  diameter  rungs  12"  apart,  have  been  built  into  the  walls  to  a 
depth  of  12",  and  into  the  floor  6". 

The  floor  at  the  comer  diagonally  opposite  to  the  outlet  is 
at  a  level  of  27*50'  above  O.D.,  or  3'  above  the  level  at  the 
outlet  comer,  and  there  is  a  fall  from  the  highest  point  of  18" 
in  the  length  of  each  side  wall,  so  that  it  falls  in  all  directions 
to  the  sump,  3'  deep,  from  which  the  discharge  takes  place  at  a 
level  of  21-50'  above  O.D. 

The  four  cast-iron  rising  mains  (two  being  20"  and  two  14" 
diameter)  enter  the  Reservoir  at  a  level  of  about  6"  above  the 
floor ;  in  addition  a  fifth  pipe,  20"  in  diameter,  has  been  built  in, 
in  readiness  for  the  connection  of  the  rising  main  from  the 
proposed  fifth  pumping  unit  when  the  same  is  laid  down. 

All  pipes  built  through  the  Eeservoir  walls  below  water- 
level  have  been  formed  with  a  projecting  flange  around  the 
body  of  the  pipe,  to  prevent  the  sewage  creeping  along  them. 

The  height  of  the  overflow  weir  or  top  water-level  is  38*00' 
O.D.  This  weir  is  5'  wide  and  18"  in  height  at  the  sides,  and 
2'  in  the  centre,  and  is  formed  in  the  wall  between  the  Reservoir 
and  the  valve  chamber.  In  the  outer  wall  of  this  valve  chamber 
a  30"  diameter  cast-iron  emergency  overflow  pipe  has  been  built 
in  at  a  level  of  35'50'  O.U.,  so  that  the  top  of  the  pipe  is  just 
level  with  the  overflow  weir,  and  is  connected  to  the  30" 
diameter  Sea  Outfall  a  few  feet  away  from  the  valve  chamber. 

The  discharge  from  the  Eeservoir  to  the  Sea  Outfall  is 
controlled  by  a  30"  diameter  penstock  valve,  actuated  by 
gearing  from  the  valve  chamber  platform.  Immediately 
behind  this  valve  is  a  chamber,  4'  by  7'  6",  in  the  opposite 
wall  of  which  is  built  the  end  of  the  30"  diameter  Sea  Outfall 
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pipe,  also  controlled  by  a  penstock  valve,  which  is  intended 
to  be  kept  fixed  about  half  open,  so  as  to  throttle  the  flow  of 
sewage,  in  the  event  of  the  other  valve  being  opened  too  quickly. 

The  platform  over  the  valve  chamber  and  the  entrance  to 
the  Keservoir  is  paved  with  6"  stone  slabs,  and  surrounded  with 
a  cast-iron  railing  and  gate.  It  is  approached  by  a  flight  of 
concrete  steps,  formed  in  moulds  and  subsequently  built  into 
supporting  walls  of  concrete. 

Four  ventilating  columns,  similar  in  design  to  those  fixed 
to  the  new  sewers,  have  been  erected  near  to  each  of  the  four 
comers  of  the  Keservoir. 

The  contractors  were  not  allowed  to  commence  the  excava- 
tion for  the  Beservoir  until  the  pump  well  and  the  sewers  within 
800  yards  of  the  Keservoir  were  completed,  and  all  pumping  in 
connection  with  them  stopped. 

As  the  Keservoir  valve  will,  under  normal  conditions,  be 
closed  for  periods  of  practically  10  hours'  duration,  storage 
for  the  greatest  quantity  of  sewage  which  can  be  received  by 
the  sewers  during  such  periods  has  been  provided. 

In  addition  to  the  storage  in  the  Keservoir,  there  is  that 
afforded  by  the  capacity  of  the  pump  well  and  of  the  Intercept- 
ing Sewer,  giving  at  least  another  460,000  gallons,  thus  making 
a  total  storage  capacity  of  approximately  950,000  gallons.  The 
Author  has  advised  the  Council  that,  as  the  population  increases, 
it  will  be  necessary  to  construct  a  second  Keservoir  in  the  space 
reserved  for  the  purpose.  The  maximum  storage  of  sewage 
proper  will  only  be  required  when  the  height  of  the  tide 
necessitates  the  valve  on  the  30"  diameter  Sea  Outfall  being 
closed  immediately  preceding  the  commencement  of  the 
maximum  lO-hours'  period  of  pumping. 

A  residence  for  the  engineer  in  charge  of  the  pumping 
station  has  been  erected  near  the  Keservoir.  It  contains  a 
parlour,  kitchen,  scullery,  pantry,  three  bedrooms,  bath-room,  and 
w.c.  The  main  rooms  are  13'  by  12'  by  9'  high.  Both  hot  and 
cold  water  are  laid  on  to  the  bath,  lavatory  basin,  and  sink.  The 
outbuildings  contain  compartments  for  coal,  ashes,  and  a  w.c. 

The  land  owned  by  the  Council  contains  an  area  of  about 
5  acres,  the  boundary  wall  of  which  is  built  of  random  rubble 
in  lime  mortar,  pointed  both  sides  in  cement  mortar;  that 
facing  Church  Koad  is  6'  high  above  the  surface  of  the  ground 
and  surmounted  by  a  castellated  coping  7"  and  12"  in  depth  ; 
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the  thickness  is  21"  at  the  bottom,  and  15"  at  the  top,  the 
whole  of  the  batter  being  on  the  inner  side.  The  entrance 
gates  are  of  pitch  pine,  and  give  a  clear  width  of  10'  6"  between 
the  piers. 

The  actual  Works  have  cost  a  sum  of  practically  £62,000. 

The  Council's  Act  authorises  them  to  pay  off  the  money 
required  for  these  Works  (not  exceeding  £68,000)  within  a 
period  of  45  years  from  the  dates  of  borrowing  the  same. 

The  Author  does  not  consider  this  Paper  would  be  complete 
unless  he  bore  testimony  to  the  valuable  assistance  he  received 
from  Mr.  Baldwin  Latham  in  the  preparation  of  the  scheme,  to 
the  utility  of  the  information  supplied  to  him  by  Mr,  William 
Jones  (the  Engineer  and  Surveyor  to  the  Council),  to  the  co- 
operation of  the  Author's  chief  assistant  (Mr.  Henry  C.  Adams), 
and  of  his  staff  generally,  to  the  manner  in  which  Mr.  C.  T.  L. 
Bristow  has  performed  his  duties  as  Besident  Engineer,  and 
Mr.  Bice-Jones  as  Assistant  Besident  Engineer,  and  to  Messrs. 
Underwood  &  Bros.,  the  contractors,  and  Messrs.  Campbell 
Gas-Engine  Co.,  the  manufacturers  of  the  machinery,  for  the 
satisfoctory  manner  in  which  they  have  carried  out  their 
respective  works. 

Now  that  the  Bay  is  devoid  of  all  suspicions  of  pollution  by 
sewage  matter,  it  is*  one  of  the  finest  bathing-grounds  in  the 
country,  and,  as  the  sewage  is  discharged  at  a  depth  of  from  17' 
to  31'  (whether  neap  or  spring  tides)  at  a  velocity  of  about 
4J  miles  per  hour,  into  a  large  body  of  sea-water  forming  part 
of  the  main  current,  it  at  once  becomes  purified  by  the  mixing 
action  of  the  sea-water,  and  being  cfiurried  by  the  current  right 
out  to  sea,  there  is  no  possible  danger  of  its  ever*  returning  to 
the  shore  or  of  causing  nuisance  or  annoyance  to  anybody. 

In  conclusion,  the  Author  congratulates  the  Council  upon 
their  enterprise  in  the  adoption  and  completion  of  such  a 
system  of  sewage  disposal,  which,  he  has  no  hesitation  in 
saying,  enhances  the  value  of  Colwyn  Bay  as  a  health  resort, 
and  justly  entitles  it  to  the  privilege  of  claiming  that  it  is  not 
only  a  very  desirable  place  to  reside  in,  but  that  it  is  also  one 
of  the  most  popular  places  for  visitors  to  frequent  who  seek 
rest  and  pleasure  in  a  pure,  bright  atmosphere  and  healthful, 
attractive  surroundings. 
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COLWYN   BAY  WATER  AND  GAS 
UNDERTAKINGS. 

By  T.  B.  FAERINGTON,  Assoc.MJnst.C.E.,  Engineer  to 
THE  Conway  and  Colavyn  Bay  Joint  Water  Supply 
Board. 

CoLWYN  Bay  Waterworks. 

The  town  of  Colwyn  Bay  came  into  existence  about  1865, 
when  Sir  John*  Pender  purchased  a  part  of  the  Erskine 
Demesne,  and  proceeded  to  develop  it  as  a  Building  Estate. 
For  this  purpose  a  water  supply  was  necessary,  and  in  1867 
a  small  reservoir  of  a  capacity  of  about  150,000  gallons  was 
constructed  at  Ehiw,  about  200  feet  above  O.D.  mains,  and 
services  were  laid  from  time  to  time  as  required.  During  the 
next  ten  years  some  eighty  houses  were  erected,  and  in  1875 
the  population  was  about  400.  At  this  time  the  estate  was 
acquired  by  the  Colwyn  Bay  and  PwU-y-Crochan  Estate  Co., 
and  about  1877,  the  development  proceeding  at  a  more  rapid 
rate,  the  existing  water  supply  became  inadequate,  and  an 
additional  reservoir  of  a  capacity  of  about  450,000  gallons  was 
constructed  by  the  author  at  Ehiw  alongside  the  old  one,  which 
was  enlarged  to  a  capacity  of  about  300,000  gallons,  making  a 
total  capacity  of  750,000  gallons.  In  1878  the  Colwyn  Bay 
Waterworks  Co.  was  formed,  and  the  author  was  instructed  to 
prepare  the  necessary  plans  for  an  application  for  parliamentary 
powers  to  carry  out  new  works.  The  Act,  obtained  in  the 
following  year,  authorised  the  construction  of  a  pumping 
station  at  Groes  Mill,  130  feet  above  O.D.,  and  a  large  im- 
pounding reservoir  above  Pwll-y-Crochan  Woods  at  an  eleva- 
tion of  600  feet  above  O.D.  Only  the  first  named  of  the  above 
works  was  constructed,  and  water  was  raised  from  the  Groes 
stream  by  steam  pumps  through  a  6-inch  rising  main  into  the 
existing  reservoirs  at  Ehiw. 
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These  arrangements  suflBced  for  the  supply  of  the  district 
until  1886,  when  the  works  were  purchased  from  the  Company 
by  the  Conway  Rural  Sanitary  Authority.  Up  to  this  time 
the  local  affairs  of  Colwyn  Bay  had  been  administered  by  a 
Parochial  Board  appointed  by  the  Conway  Rural  Sanitary 
Authority,  but  in  1887  Colwyn  Bay  was  formed  into  a  Local 
Board  district,  embracing  Old  Colwyn,  Rhos,  and  other  out- 
lying portions.  The  plans  of  the  district  were  prepared  by 
the  Author  for  the  new  Urban  Authority.  There  was  a  total 
population  at  this  time  of  about  3800. 

A  further  supply  of  water  being  urgently  needed,  arrange- 
ments were  made  with  the  Llandudno  Commissioners  for  them 
to  provide  it  from  their  mains  near  Llandudno  Junction,  and 
the  Author  was  instructed  to  lay  about  4  miles  of  6"  pipes  to 
convey  the  water  to  Colwyn  Bay.  The  population  continuing 
to  increase  at  a  rapid  rate,  an  augmented  supply  of  water  had 
again  to  be  sought  for,  and  in  1890  it  was  decided  to  join 
with  the  Borough  of  Conway  and  the  Conway  Rural  Sanitary 
Authority  in  procuring  such  a  supply  as  would  meet  the 
necessities  of  all  three  Authorities.  Plans  were  prepared  by 
the  Author  for  obtaining  a  supply  from  Lake  Cowlyd,  and  the 
Conway  and  Colwyn  Bay  Joint  Water  Supply  District  was 
constituted  .by  virtue  of  the  Provisional  Order  of  the  Local 
Government  Board,  dated  the  tenth  day  of  June,  1891,  "for 
the  purpose  of  procuring  a  common  supply  of  water  for  the 
constituent  districts."  The  required  works  were  then  pro- 
ceeded with,  and  the  following  is  a  description  of  the 
same. 

The  common  supply  of  water  for  the  constituent  districts 
is  obtained  from  Llyn  Cowlyd,  which  is  a  natural  lake,  situated 
in  the  heart  of  the  Carnarvonshire  range  of  mountains,  about 
18  miles  from  Colwyn  Bay,  3  miles  from  Trefriw,  and  2  miles 
from  Capel  Curig. 

Its  extreme  length  is  nearly  IJ  miles,  and  its  extreme 
width  over  a  quarter  of  a  mile.  The  surface  of  the  lake  is  1169 
feet  above  O.D.,  and  has  em  area  of  about  200  acres.  The  water- 
shed, which  has  an  area  of  about  1100  acres,  is  free  from 
human  habitation  or  cultivated  land,  and  rises  precipitously  on 
one  side  to  a  height  of  2621  feet  above  O.D.  (Pen  Llithrig-y- 
wrach),  and  on  the  other  side  to  a  height  of  2213  feet  above 
O.I).  (Cregiau  Gleision).     It  is  closed  in  at  the  Capel  Curig 
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end  by  a  slighter  elevation  of  about  1450  feet  above  O.D.    The 
natural  outlet  of  the  lake  is  at  the  north-eastern  end. 

The  rainfall  at  Cowlyd  for  the  last  sixteen  years,  1891  to 
1906  inclusive,  was  as  follows,  as  registered  by  an  8-inch  gauge, 
1  foot  3  inches  above  the  ground,  and  1168  feet  above  O.D. : — 

1891  ..  92-91  inches  1899  ..  73*90  inches 

1892  ..  72-55  „  1900  ..  8490  „ 

1893  ..  68-20  „  1901  ..  7830  „ 

1894  ..  76-80  „  1902  ..  63*90  „ 

1895  ..  66-50  „  1903  ..  11480  „ 

1896  ..  66-10  „  1904  .,  8060  „ 

1897  ..  73-50  „  1905  ..  74-40  „ 

1898  „  58-50  „  1906  ..  8550  „ 

This  gives  an  average  annual  rainfall  for  the  sixteen  years 
of  7601  inches. 

Proof  that  the  water  is  most  excellent  for  domestic  use  is 
furnished  by  the  analysis  of  which  the  following  is  a  copy : — 

"  I  hereby  certify  that  the  sample  of  water  received  by  rail 

on  the  5th  day  of  March,  1891,  yields  on  analysis  the  following 

parts  per  100,000. 

lliis  is  ve^  pure  water. 

Mark  and  denomination  of  the  sample OowlydLake 

Total  soUd  matter  in  solntion 8*48 

S:S?»^n}        T«oe.o„ly 

Ammonia       «     ..  0*003 

Ammonia  ftom  organic  matter  by  distillation  with  alkaline 

permanganate        0-008 

Nitrogen,  as  nitrates  and  nitrites      0-000 

Combmed  chlorine        0*9 

^"t""'SSZt}      Exceedingly  «,ft 

„  total     .,     .,    clear,  oolonrless,  neutral  reaction,  no  deposit 

''As  witness  my  hand,  this  14th  day  of  March,  1891. 
(Signed)  J.  Campbell  Brown,  D.Sc, 

"  A.  S.  University  College,  Liverpool." 

The  compensation  water  to  be  delivered  into  the  stream  is 
1,552,500  gallons  during  every  working  day  of  12  hours,  and  a 
suflScient  supply  for  cattle  on  the  seventh  day.  To  secure  this 
amount  of  water,  together  with  that  required  for  the  supply  of 
the  district,  there  was  constructed  across  the  end  of  the  Lake 
an  embankment  which  is  176  yards  in  length,  and  which 
impounds  14'  0"  of  water,  or  about  800,000,000  gallons. 

The  central  portion  of  the  embankment  is  formed  of  earth- 
work.   It  has  an  inner  core  of  concrete,  and  the  end  portions  have 
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inner  puddle  walls.  Both  the  concrete  core  and  the  paddle 
walls,  which  are  keyed  into  each  other,  are  carried  down  into 
impervious  strata.  The  inner  slope  of  the  embankment  is 
3  to  1,  and  the  outer  slope  2  to  1,  the  inner  slope  being  pitched 
with  stone  grouted  with  cement,  and  the  outer  slope  revetted 
with  grass.  There  is  a  roadway  along  the  top  of  the  embank- 
ment 9'  wide,  and  a  storm  wall  at  the  top  of  the  inner  slope 
4!  high.  The  top  water-level  of  the  lake  is  4'  below  the  level 
of  the  top  of  the  bank.  The  waste  weir  is  30'  wide  and  formed 
of  concrete,  the  inner  slope  being  pitched  with  masonry  grouted 
with  cement.  The  overflow  cill  is  of  Yorkshire  flags,  and  the 
outer  side  of  the  overflow  is  formed  into  steps  with  a  tumbling 
bay  at  foot,  and  has  rubble  stone  side  walls,  with  ornamental 
piers  and  caps  at  foot  of  the  inner  and  outer  slopes  of  the  over- 
flow. The  waste  weir  is  crossed  by  means  of  a  lattice  girder 
bridge  of  30'  span,  continuing  the  roadway  along  the  top  of  the 
bank. 

The  water  is  drawn  from  the  lake  through  a  cast-iron 
standpost  18'  high  and  3'  internal  diameter,  with  two  24" 
valves,  at  7'  and  14'  below  the  top  water-level,  regulated  by 
gearing  from  the  top  of  the  standpost.  Owing  to  the  peculiar 
configuration  of  the  bottom  of  the  lake  at  the  embankment 
end,  it  was  found  necessary  to  erect  the  standpost  at  a  distance 
of  282'  from  the  embankment,  and  it  is  approached  by  means 
of  a  lattice  girder  bridge  supported  on  cast-iron  columns 
with  diagonal  bracing,  and  has  six  spans  of  42'  and  one  of 
30'.  The  standpost  and  the  columns  supporting  the  girder 
bridge  are  securely  bolted  down  on  concrete  bases. 

Water  is  drawn  from  the  lake  through  s.  and  f.  cast-iron 
pipes,  24"  internal  diameter.  These  are  laid  from  the  standpost, 
a  distance  of  492  yards,  to  the  gauge  chamber. 

The  gauge  chamber  is  a  stone  building  1154  feet  above 
Ordnance  datum,  26'  by  25',  with  a  slate  roof,  and  is  of  very 
substantial  construction.  It  contains  the  necessary  machinery 
for  controlling  the  supply  of  water  to  the  district,  and  for 
regulating  the  compensation  water  which  is  delivered  at  this 
point  into  the  stream.  The  water  irom  the  24"  pipe  is  first  of 
all  discharged  into  an  open  tank,  and  passes  through  submerged 
orifices  into  a  second  tank,  the  object  of  this  being  to  break  the 
velocity  of  inflow.  From  this  second  tank  the  compensation 
water  is  delivered  through  an  orifice  into  a  cast-iron  trough 
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2'  wide,  over  a  test  basin  into  the  stream.  Owing  to  the 
supply  of  the  compensation  water  not  being  constant,  it 
was  necessary  to  devise  some  special  arrangement  for  con* 
trolling  the  quantity  delivered,  and  this  is  done  by  means  of  a 
notch-plate  and  penstock.  There  is  a  tumbler  in  the  trough,  by 
means  of  which  the  water  can  be  diverted  instantly  at  any  time 
into  the  test  basin  and  accurately  measured.  From  the  second 
tank  the  water  for  the  supply  of  the  district  passes  through 
screens  having  a  fine  copper  mesh  into  a  third  tank,  and  is 
controlled  by  a  15"  valve  with  grating.  The  tanks  are  con- 
structed of  concrete.  The  inflow  and  outflow  of  all  water  for 
compensation  and  for  the  supply  of  the  district  are  controlled 
by  means  of  valves  and  penstocks  with  indexes,  enabling  an 
ordinary  workman  to  regulate  the  quantity  at  any  time.  Should 
necessity  arise,  special  provision  is  made  by  means  of  pipes, 
valves,  and  by-pass  for  delivering  the  compensation  water  into 
the  river  at  a  point  between  the  gauge  chamber  and  the  lake, 
and  for  a  supply  for  the  district  past  the  gauge  chamber. 

From  the  gauge  chamber  the  water  is  conveyed  in  stone- 
ware pipes  a  distance  of  4,100  yards  down  the  valley  to  the 
overflow  tank  750'  above  Ordnance  datum.  The  pipes  are 
double  lined  15"  and  12"  internal  diameter  according  to 
inclination,  with  brickwork  inspection  chambers,  having  cast* 
iron  self-locking  covers  at  every  change  of  inclination  or 
direction.     The  gradients  vary  from  1  in  11  to  1  in  137. 

The  overflow  chamber  near  Tai  Isaf  Ardda  is  constructed  of 
brickwork  in  cement  with  cast-iron  self-locking  cover.  From 
the  overflow  chamber  for  a  distance  of  550  yards  the  water  is 
conveyed  in  cast-iron  pipes,  12"  internal  diameter,  to  the 
pressure  relieving  tank  at  the  top  of  Dolgarrog  Woods,  500' 
above  Ordnance  datum,  from  which  the  supply  to  the  district 
is  drawn.  There  is  a  by-pass  arrangement  at  this  point  The 
total  length  of  pipes  from  lake  to  the  pressure  relieving  tank  is 
about  three  miles.  The  supply  to  the  district  is  regulated  by 
means  of  a  special  valve,  and  any  surplus  water  coming  down 
from  the  lake  is  forced  back  and  discharged  into  the  stream  at 
the  overflow  chamber,  750'  above  Ordnance  datum,  this  being 
one  of  the  conditions  arranged  with  the  riparian  owners,  so 
that  the  water  discharged  at  this  point  can  be  utilised  for  other 
purposes. 

There  was  no  proper  cart-road  to  the  lake,  and  great  difficulty 
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was  experienced  in  getting  materials  to  the  site.  Special  sledges 
had  to  be  used,  and  in  many  parts  hauled  along  bj  blocks  and 
ropes.  Owing  to  the  steep  approaches,  horses  could  not  be  used 
for  the  purpose.  At  Dolgarrog  an  incline  was  made  700  yards 
long  from  the  main  road,  which  is  20'  above  Ordnance  datum, 
to  the  top  of  the  woods,  670'  above  Ordnance  datum,  and 
materials  were  hauled  up  by  means  of  a  tank  filled  at  the  top 
of  the  incline  with  water  of  a  suflScient  weight  to  counterbalance 
and  haul  up  an  empty  tank  and  10  cwt.  of  materials ;  the  full 
tank  on  arriving  at  bottom  of  incline  was  emptied  and  the 
positions  reversed.  From  the  top  of  incline  to  the  lake  the 
ground  was  soft  and  boggy,  and  everything  had  to  be  transferred 
on  sledges. 

The  greater  part  of  the  work  from  the  lake  to  the  relieving 
tank  is  constructed  in  very  boggy  ground  filled  with  large 
boulders.  Several  streams  had  to  be  crossed,  and  in  some  cases 
iron  pipes  were  used  for  this  purpose.  A  footpath  has  been 
formed  along  the  pipe  line  from  the  lake  to  pressure  relieving 
tank,  and  stiles  fixed  at  all  walls  and  fences. 

From  the  pressure  relieving  tank  the  water  flows  in 
s.  and  f.  cast-iron  mains,  12"  internal  diameter,  through 
Dolgarrog  Woods  for  a  distance  of  500  yards  to  the  main  road, 
at  an  average  gradient  of  1  in  3.  In  some  places  the  pipes  are 
almost  perpendicular,  and  special  anchorages  were  constructed 
at  such  points,  consisting  of  iron  straps  bolted  to  the  rock  and 
masonry  in  cement  abutments  and  supports.  All  the  works  to 
this  point  were  constructed  on  private  lands,  for  which  ease- 
ments were  acquired  in  some  cases  with  great  difficulty  and 
after  much  litigation.  The  line  of  12"  cast-iron  pipes  is 
continued  along  the  main  road,  with  a  few  slight  deviations, 
through  Talybont,  Tynygroes,  Groes  Ynyd,  Gyffin,  Conway, 
Llandudno  Junction,  Penybont,  Sam  Mynach  and  Colwyn  Bay 
to  PwUycrochan  Avenue,  and  from  there  is  continued  in  9" 
cast-iron  pipes  through  Colwyn  Bay  and  Colwyn  to  Llysfaen, 
a  total  distance  of  over  18  miles  from  the  lake. 

Wash-outs  of  6"  internal  diameter  with  valves  are  fixed  at 
the  lowest  points  of  the  main,  and  double  air- valves  are  fixed 
at  all  the  highest  points.  Hydrants  and  sluice-valves  are  also 
fixed  at  numerous  places  along  the  line,  all  of  which  are 
indicated  by  cast-iron  name-plates. 

Tbe  whoje  of  the  cast-iron  pipes  were  tested  at  the  works  to 
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a  pressure  of  400  lbs.  to  the  square  inch,  and  afterwards  tested 
on  the  ground  before  laying. 

The  various  Authorities  entitled  to  the  supply  have  con- 
nections for  this  purpose  at  GyfBn,  4";  Conway,  6";  Old 
Llandudno  Junction  for  Deganwy,  6" ;  New  Llandudno  Junc- 
tion, 4" ;  Penybont,  4" ;  Pensam  for  Pydew,  4" ;  Llangwstenin 
and  Penrhyn,  4" ;  Sam  Mynach  for  Colwyn  Bay  and  Llysfaen, 
12".  Deacon  Waste  Water  meters  are  fixed  upon  the  branches 
for  Gyffin,  Conway,  Deganwy,  Pydew,  Llangwstenin,  Penrhjm, 
Colwyn  Bay  and  Llysfaen.  Ordinary  meters  are  fixed  upon  all 
other  branches. 

The  following  special  works  were  constructed  along  the 
pipe  line  from  Dolgarrog : — 

At  Porthllwyd  a  girder  bridge,  of  45'  span  with  masonry 
piers  in  cement,  was  erected  over  the  Afon  Porthllwyd  for  the 
purpose  of  carrying  the  pipes ;  and  at  Talybont  a  similar  bric^ 
38'  span  was  built  over  the  Dulyn  stream. 

The  most  important  of  the  special  works  is  at  Conway, 
where  the  pipes  are  carried  over  the  Eiver  Conway  by  means 
of  a  steel  wire  rope  suspension  bridge,  at  a  height  of  20' 
above  highest  spring  tides,  326'  span,  erected  between  the 
Conway  Tubular  and  Suspension  Bridges.  The  masonry  in 
the  pier  abutments  is  of  Anglesey  limestone,  moulded  to 
match  the  existing  structures.  The  piers  are  of  lattice  form, 
braced  together  with  cross  girders.  There  are  three  cables 
at  each  side  of  the  bridge,  carried  over  rocking  quadrants 
on  top  of  piers,  the  two  outer  cables  being  1|"  in  diameter, 
and  the  inner  cable  2^"  diameter.  From  these  the  platform 
is  suspended  by  means  of  rods  |"  diameter,  fixed  alternately  to 
the  two  outside  cables  and  the  inner  cable  by  special  clips, 
the  bottom  of  the  rods  having  small  T  cross-girders  diagonally 
braced  with  eyes  at  each  end,  through  which  the  suspension 
rods  pass  with  nuts  underneath,  so  that  the  length  of  the  rods 
.can  be  regulated.  Channels  are  fixed  6'  apart  on  the  cross 
girders  and  in  which  the  wood  platform  is  constructed.  The 
two  lines  of  steel  cables  are  18'  apart  at  the  piers,  and  are 
drawn  in  at  the  centre  of  the  bridge  to  9'  apart,  the  object  of 
this  being  to  make  the  bridge  as  rigid  as  possible  and  prevent 
swaying.  The  platform  is  6'  wide,  and  carries  two  lines  of  pipes 
of  9"  internal  diameter,  with  expansion  joints  at  each  end  of  the 
bridge.    The  cables  at  each  end  are  attached  to  forged  steel 
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rods,  carried  down  into  anchorages  in  the  solid  rock,  and  bolted 
through  bed  plates  secured  with  concrete.  The  whole  of  the 
metal  used  in  the  construction  of  the  bridge  is  steel. 

At  Llandudno  Junction  the  pipes  are  laid  in  a  brick  culvert 
underneath  the  Llandudno  Branch  of  the  London  and  Korth 
Western  Bailway.  At  Pensarn  the  main  line  of  railway  is 
crossed  by  means  of  a  tubular  girder  in  which  the  pipes 
are  kid. 

The  total  cost  of  the  works  which  were  designed  and  carried 
out  by  the  Author,  including  purchase  of  Lake  and  Watershed, 
easements,  etc.,  is  55,000/. 

In  order  to  supply  the  higher  levels  of  Colwyn  Bay  a 
pumping  scheme  has  been  carried  out  by  Mr.  Wm.  Jones, 
Assoc.M.Inst.C.E.,  which  is  fully  described  in  his  paper. 

A  somewhat  similar  scheme  was  previously  designed  and 
constructed  by  the  Author  for  the  supply  of  the  higher  parts 
of  Llysfaen.  These  works  include  a  pumping  station  at  Old 
Colwyn,  with  gas-producer  plant,  engine,  and  pumps  capable  of 
lifting  5000  gallons  of  water  per  hour  580'  high  tlm)ugh  about 
1^  miles  of  rising  main  6"  internal  diameter  to  a  covered  con- 
crete service  reservoir.  The  total  cost  of  the  works  was  about 
8000/. 

Owing  to  the  imflagging  growth  of  the  population  of  Colwyn 
Bay,  the  Joint  Board  find  the  present  main  insufficient  for  the 
requirements  of  that  town,  and  they  have  applied  to  the  Local 
Grovemment  Board  for  powers  to  borrow  25,000/.  for  the  pur* 
pose  of  laying  down  an  additional  main,  15"  in  diameter,  from 
Cowlyd  Lake  to  Colwyn  Bay.  By  direction  of  the  Board  the 
route  for  this  new  main  has  been  surveyed  by  the  Author,  who 
has  prepared  the  plans  for  the  scheme. 

Colwyn  Bay  Gasworks. 

The  first  attempt  at  street  lighting  in  Colwyn  Bay  was  made 
in  1879,  when  a  dozen  lamp  pillars  with  oil  lamps  were  fixed 
by  the  Parochial  Board,  and  in  1883  this  number  had  been 
increased  to  thirty.  In  October  of  the  latter  year  the  Author 
was  instructed  by  the  promoters  of  the  Colwjm  Bay  Gas  Co. 
to  secure  a  suitable  site  and  to  prepare  the  necessary  plans 
for  an  application  to  Parliament  for  a  Provisional  Order  to 
authorise  the  construction  of  gasworks  for  Colwyn  Bay  and 
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District.  The  present  site  was  arranged  for  and  the  Provisional 
Order  obtained  in  the  following  year,  1884,  and  the  erection  of 
the  works  proceeded  with. 

The  following  is  a  short  description  of  the  original  works : — 

Ketort  house,  five  retorts,  one  scrubber,  two  condensers,  two 
purifiers,  6'  by  6',  station  meter,  gas  holder  (15,000  cubic  feet). 

A  trunk  main,  6"  diameter,  was  laid  to  Colwyn  Bay,  a 
distance  of  about  IJ  miles,  and  this  w«is  continued  by  a  5" 
main  to  Old  Colwyn,  a  further  distance  of  about  1 J  miles,  and  a 
few  branch  mains,  mostly  2",  were  laid.  The  total  cost  of  the 
works  was  about  5000/.  The  total  make  of  gas  for  the  first 
year  being  1,583,000  cubic  feet.  The  price  of  gas  65.  per 
1000  cubic  feet.  There  were  forty-one  consumers,  and  forty- 
two  public  lamps  chained  at  30^.  per  lamp. 

In  1896  an  Act  of  Parliament  was  obtained  authorising  the 
raising  of  additional  capital,  etc. ;  the  Act  also  having  a  clause 
enabling  the  Urban  District  Council  to  purchase  the  works 
within  five  years  by  agreement  or  arbitration.  The  works  by 
this  time  had  been  enlarged  by  the  addition  of  thirty-seven 
retorts ;  two  purifiers,  10'  by  6' ;  gas  holder,  60,000  cubic  feet 
capacity;  exhauster  having  a  capacity  of  5000  cubic  feet  per 
hour;  and  a  Cornish  boiler.  The  total  length  of  mains  was 
about  6^  miles ;  total  make  of  gas  20,000,000  cubic  feet ;  about 
380  consumers ;  gas  for  lighting,  4s.  2d.  per  1000  cubic  feet ; 
cooking  and  power,  35.  4rf.  per  1000  cubic  feet ;  and  138  street 
lamps  at  32«.  6rf.  per  lamp. 

Since  1897  the  progress  of  Colwyn  Bay  has  been  unexampled 
in  its  rapidity,  and  constant  extensions  of  the  gasworks  have 
been  required.  During  this  period  the  whole  of  the  works  and 
the  mains  have  been  practically  remodelled  and  reconstructed. 
The  following  is  a  description  of  the  works  as  they  now  exist, 
from  which  the  reader  may  obtain  an  idea  of  the  remarkable 
advancement  of  the  undertaking : — 

Retort  house,  containing  sixty-six  retorts;  four  purifiers, 
12'  by  12';  two  ditto,  10'  by  6';  three  gas  holders,  capable  of 
storing  15,000,  60,000,  and  225,000  cubic  feet  respectively, 
a  total  of  300,000  cubic  feet;  two  exhausters,  having  a 
capacity  of  30,000  and  15,000  cubic  feet  per  hour  respectively.; 
two  scrubbers,  one  45'  by  6'  and  one  20'  by  4! ;  four  annular 
condensers  of  a  capacity  of  300,000  cubic  feet  per  day; 
station  meter,  for  20,000  cubic  feet  per  hour ;  two  12"  patent 
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Srater-loading  governors,  one  for  low  level  and  one  for  high 
level  supply;  cast-iron  underground  tar  and  liquor  tank, 
capacity  150  tons ;  lifting  pump  and  two  boilers.  The  largest 
gasholder  was  constructed  in  1900. 

An  additional  trunk  main  of  12''  diameter  has  been  laid  to 
Groes,  a  distance  of  about  two  miles,  and  joined  to  the  old 
5"  main  to  Old  Colwyn.  A  new  12"  trunk  main,  about  a  mile 
in  length,  has  been  laid  to  Uandrillo,  and  extended  by  a  9" 
main  about  half  a  mile  to  the  new  sewage  pumping  station  at 
Khos.  The  total  length  of  tr^nk  and  other  mains  is  about 
23  miles.  Last  year  the  total  make  of  gas  was  62,000,000  cubic 
feet.  The  average  candle  power  is  17.  Gas  for  lighting, 
cooking,  and  power  is  charged  at  35.  4d.  per  1000  cubic  feet ; 
and  for  public  lighting,  350  lamps,  and  all  Council  purposes, 
2s.  per  1000  cubic  feet.  The  total  capital  of  the  works  to  date 
is  74,260/.  The  number  of  meters  fixed  is  as  follows  :  ordinary 
meters,  696 ;  slot  meters,  1150 ;  cookers  on  ordinary  meters, 
178  ;  cookers  on  slot  meters,  850. 

The  following  additional  works  have  been  arranged  for: 
siding  from  railway,  coal  store,  elevator,  coal  crusher,  additional 
livesey  washer,  mains,  meters,  cookers,  and  services;  and  a 
loan  of  17,000/.  has  been  sanctioned  for  these  purposes.  Larger 
purifiers  are  also  contemplated. 

In  1899  electric  light  works  were  started  by  the  Council, 
and  that  imdertaking  has  advanced  and  prospered  side  by  side 
with  the  gas  works.  The  Council  purchased  the  latter  works 
by  arbitration  in  1901  at  a  cost  of  65,000/. 

The  following  is  a  table  which  may  be  of  interest  to  tlie 
members  as  indicating  the  progress  made  : — 


Year, 

Oas  made  in 
cubic  feet. 

OoalQMd 
la  toDS. 

Gas  made  per 

ton  of  coal  in 

cubic  feet. 

Colcd  per  ton  of 
coal  for  sale. 

Price  of  gaa  for 

lighting  and 

power  per  1000 

cubic  feet. 

1885 
1896 
190C 

1,500,000 
20.000,000 
62,000,000 

200 
2200 
5600 

7,500 

9,000 

11,000 

6cwt. 
8     „ 
10    „ 

f.    d. 
6     0 
4    2 
3    4 

Year. 


Public  lamps  each  per  annum. 


£    f.     rf. 

1886 

1  10    0 

1896 

1  12    6 

1906 

2«.  per  1000  cubic  feet  by  meter 
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The  whole  of  the  gas  now  supplied  for  public  lighting  and 
other  Council  purposes  is  charged  at  28.  per  1000  cubic  feet. 
There  are  120  incandescent  lamps  and  30  flat  flame ;  but  the 
latter  are  being  replaced  by  incandescent. 

The  Author  is  indebted  for  the  whole  of  the  information 
respecting  the  works  for  the  last  ten  years  to  Mr.  John  C. 
Pennington,  the  engineer  and  manager,  who  was  appointed  in 
1897,  and  to  whose  energetic  and  efficient  management  the 
progress  made  to  a  great  extent  is  due. 


Digitized  by  VjOOQIC 


211 


AN  ACCOUNT  OF  THE  PROGRESS  OF  THE 
ELECTRICITY  UNDERTAKING  AT  COLWYN 
BAY. 

By  A.  E.  TUBMAN,  A.M.I.E.E. 

It  is  the  Author's  intention  to  deal  with  the  growth  and 
development  of  the  Cbuncirs  Electricity  Works,  which  are 
situated  in  the  centre  of  the  town,  in  a  street  known  as 
Ivy  Street. 

The  Council  obtained  a  Provisional  Order  in  1896  for  the 
purpose  of  lighting  the  Promenades  and  private  supply. 

In  1898  the  Council  erected  on  the  East  Promenade  24 
arc-lamps,  12  ampere,  open  type.  The  columns  are  25  feet 
high,  and  of  a  very  handsome  design.  The  current  was 
supplied  by  a  25  B.H.P.  gas-engine,  driving  by  belt  a  2-pole, 
15-k.w.  dynamo.    The  lamps  were  connected  12  in  series. 

In  the  autumn  of  1899  the  Council  put  down  a  plant  to 
supply  current  for  private  consumers,  comprising  a  60-k.w. 
steam  dynamo,  direct-coupled,  and  a  boiler  capable  of 
evaporating  4000  lbs.  of  water  per  hour;  a  battery  of  252 
accumulators,  capable  of  giving  100  amperes  for  1  hour, 
or  25  amperes  for  8  hours. 

The  supply  for  private  consumers  commenced  on  January  1, 
1900. 

This  plant  proved  to  be  too  small,  and  in  1901  the  Council 
deemed  it  necessary  to  put  down  a  laiger  plant,  which  con- 
sisted of  a  boiler  capable  of  evaporating  9500  lbs.  of  water  per 
hour,  and  a  steam  dynamo,  6-pole,  direct-coupled,  developing 
120  k.w. 

In  1902  the  Council  put  down  a  duplicate  steam  dynamo 
of  120  k.w.,  as  the  consumption  was  increasing  very  considerably. 

The  spring  of  1906  called  for  a  further  extension,  and  the 
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Council  decided  to  put  down  a  120-k.w.  steam  dynamo,  a  water- 
tube  boiler,  and  a  condensing  plant. 

The  boiler  is  capable  of  evaporating  9500  lbs.  of  water  per 
hour ;  the  condenser  is  of  the  barometric  type,  and  is  capable 
of  dealing  with  25,000  lbs.  of  steam  per  hour  with  a  27-inch 
vacuum. 

The  switchboard  is  enamelled  slate,  with  Nalder  instruments. 
•  The  total  capacity  of  the  Works  is  420  k.w.,  the  system 
being  3  wire,  continuous  current,  440  volts  between  the  outers, 
and  220  volts  between  one  outer  and  middle. 

Part  of  the  public  lighting  is  done  by  arc  lamps— the  main 
thoroughfares  and  Promenades. 

The  Promenades  from  Ehos  Pier  to  Old  Colwyn  Viaduct 
have  66  lamps,  at  distances  ranging  from  65  to  90  yards  apart , 
the  section  of  Promenade  from  Rhos  Pier  to  the  Eailway 
Station  is  lighted  with  34  6-ampere  semi-enclosed  arc  lamps, 
run  4  in  series;  the  Promenade  from  the  Eailway  Station  to 
Old  Colwyn  Viaduct  is  lighted  with  an  additional  8  lamps,  as 
previously  stated,  making  a  total  of  32  lamps. 

The  main  thoroughfares  are  lighted  with  10  400-hour 
G-ampere  semi-enclosed  type,  5  in  series. 

The  district  of  supply  is  a  good  one,  as  the  generating 
station  is  situated  in  the  centre  of  the  supply.  The  system  is 
cut  up  into  four  main  feeders,  with  feeder  pillars  to  supply  the 
distributors ;  the  total  length  of  mains  and  distributors  is  about 
16]^  miles. 

The  cables  are  paper-insulated,  lead-covered,  two  layers  of 
steel,  tape,  and  jute  served,  laid  direct  in  the  ground. 

The  prices  charged  for  current  to  private  consumers  is  5d. 
for  lighting,  and  3d.  for  power  and  heating.  The  public 
lighting  is  charged  at  the  rate  of  2d,  per  unit;  the  cost  of 
maintenance  is  borne  by  the  concern. 

The  last  extensions  have  been  carried  out  by  the  Author,  at 
a  cost  of  9500/. 

The  Author  wishes  to  draw,  particular  attention  to  the 
financial  part  of  the  Works.  A  profit  was  made  on  the  first 
year  of  working,  which  feat  is  very  rare  with  Works  owned 
by  Municipal  Authorities.  The  following  tables  will  show  the 
total  capital  expenditure  and  the  revenue  account,  also  the 
number  of  lamps  connected  since  the  supply  was  commenced : — 
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CAPITAL  EXPENDITURE. 


Year. 

Total  amomit 

ToUl  amount 

ToUl  amoant 

Mnctkmcd. 

borrowed. 

repaid. 

year. 

£ 

£ 

£ 

£ 

1901 

8,584 

8,584 

422 

8584 

1902 

17,034 

17.034 

770 

8450 

•1903-4 

19,714 

19,714 

1254 

2680 

1905 

19,714 

19,714 

1802 

— 

1906 

19,714 

19.714 

2366 

— 

1907 

29,134 

29,134 

2947 

9420 

REVENUE  RECEIPTS. 


Year. 

Cotunmere. 

Public  UgfaUng. 

Meter  rents. 

Sundries. 

Total. 

£      f.    d. 

£       f.    d. 

£      t.    d. 

£     f.    df. 

£       s,    d. 

1901 

1055     8     1 

300  10  10 

34  18     0 

56  18    9 

1447  15    8 

1902 

1760    9    6 

386    2    0 

21  15    0 

91    6    9 

2259  13    3 

•1903-4 

2604    2    9 

361    9    6 

38  18    0 

122     1     2 

3126  11     5 

1905 

2472  19    2 

228    7    8 

38  17    0 

150  18    3 

2891     2     1 

1906 

2706    5    2 

344  15    0 

44    1    0 

126     1     4 

3221     2    6 

1907 

3129  10    5 

407    6    2 

48  15    0 

206  11  10 

3792    3    5 

REVENUE  EXPENDITURE. 


Year. 

Generation. 

Distribution. 

Public  Umpe. 

Management, 
rents,  and  taxes. 

ToUl 
expenditure. 

1901 
1902 
•1903-4 
1905 
1906 
1907 

£      f.    d. 

669    7     1 

759  10    8 

1049    0  11 

1065    3    2 

892  12    7 

1065     1    2 

£     t.     d. 
10  19    4 
12  13    9 
23  13  11 
40  13    5 
28    4    4 
9    7    7 

£  s.  d. 
51  14  9 
76  11  9 
80  15  10 

114  3  6 
93    2    4 

162    6    8 

£       f.     d, 
164     0     1 
821     7    9 
429    1     8 
387    7    9 
462  14    5 
564  16  10 

£      f.    d. 
886    1    3 
1170    3  11 
1582  12    4 
1607    7  10 
1476  13    8 
1801  12    3 

•  Fifteen  months. 
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Yen, 

and 
dlsfcribaUon. 

Interest  and 
principal. 

ToUl. 

Total  reodpta. 

NeU  profit. 

£     $.    d. 

£,     i      d. 

£      •. 

d. 

£     ».    d. 

£    •.    d. 

1901 

886    1    8 

542  12    9 

1428  14 

0 

1447  15    8 

19    1    8 

1902 

1170    3  11 

770  19    3 

1941    3 

2 

2259  13    8 

818  10    1 

♦1903-4 

1582  12    4 

1079    9    5 

2662    1 

9 

8126  11    5 

464    9    8 
(less  £1  15«.  9d. 
bad  debts) 

1905 

1607    7  10 

1205    0    2 

2812    8 

0 

2891    2    1 

78  14    1 
(len  £18100.  lid. 
baddebto) 

190G 

1476  13    8 

1292    1  10 

2768  15 

6 

3221     2    6 

452    7    0 

0688   £5  100.  Sd, 

bad  debto) 

1907 

1801  12    S 

1199    3    5 

8000  15 

8 

3792    3    5 

791    7    9 
(1688  £22  11».  llrf. 

baddebto) 

1 

Lamps  connected  (8  o.p.  lamps) — 

Year.  Lamps. 

1901   6,085 

1902 9,750 

♦1903-4 13,644 

1905   15,208 

1906   16,600 

1907   18,000 

Units  generated — 

Year.  Units. 

1901   65,288 

1902   116,106 

♦1903-4 179,886 

1905   175,836 

1906   212,154 

1907   211,283 


DISCUSSION. 

Mr.  J.  S.  Brodie  :  I  should  like  to  propose  a  vote  of  thanks 
to  the  Authors  of  the  papers.  In  regard  to  Mr.  Jones'  paper,  I 
wish  to  say  first,  in  regard  to  the  limestone  roads,  that  there 
will  be  very  ample  opportunity  for  him  to  experiment  with 
palliatives  in  the  way  of  laying  dust.  I  think  Mr.  Jones  has 
hit  the  nail  on  the  head  with  regard  to  this  question  of  dust 
when  he  says,  "  the  only  remedy  for  the  dust  complaints  (in  his 


♦  Fifteen  monthg. 
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opinion)  is  the  adoption  of  tar  macadam  for  all  macadamised 
carriageways."  I  arrived  at  that  conclusion  a  good  many  years 
ago,  and  my  policy  in  Blackpool  during  the  past  six  or  seven 
years  has  been  to  steadily  eliminate  macadam  roads,  and,  if 
possible,  have  nothing  but  impervious  roadways.  The  different 
solutions,  as  their  names  suggest,  are  only  temporary  and 
evanescent  in  their  effect.  At  Blackpool,  the  practice  for  some 
years  has  been  to  have  only  three  classes  of  roads — wood  paved, 
tar  macadam,  and  for  the  back  streets  Haslingden  stone  setts. 
I  wish  to  congratulate  Mr.  Jones  on  his  very  excellent  sea-wall. 
I,  like  Mr.  Jones,  have  been  fighting  Father  Neptune  for  many 
years,  sometimes  with  more,  sometimes  with  less,  success.  Mr. 
Jones  has  put  a  very  good  strong  backing  to  the  limestone  face 
of  his  wall.  I  think  he  says  he  has  put  in  a  concrete  backing 
as  strong  as  6  to  1.  I  suggest  that  is  rather  overdoing  it ;  he 
might  have  been  content  with  a  little  less  than  that.  The 
backing  of  the  waU  at  Blackpool  is  10  to  1,  including  "  plums  " 
in  the  matrix.  We  have  put  10-ton  "plums"  in  the  wall, 
which  reduced  the  cost  very  materially.  I  notice  how  smooth 
the  limestone  facing  is  wearing  under  the  action  of  the  sea. 
We  know  that  limestone  is  not  sufficient  to  withstand  the 
erosive  action  of  the  sea.  That  is  why  we  at  Blackpool  used 
basalt  from  the  Bhine  district  in  Grermany.  The  public  should 
be  grateful  to  the  Colwyn  Bay  Council  for  the  trees  they  have 
provided  for  them.  With  regard  to  the  infectious  diseases 
hospital  I  would  like  to  know  what  the  cost  per  bed  has  been. 

As  to  private  street  work.  In  my  district  we  have  required 
the  streets  to  be  made  up  of  Haslingden  stone  setts  six  inches 
deep  grouted  with  asphalt,  so  as  to  make  them  impervious. 
That  is  an  expensive  matter  for  property  owners.  I  have  laid, 
experimentally,  some  tar  macadam  private  streets,  which  being 
less  costly,  will  be  a  great  relief  to  large  owners,  who  are 
hardly  hit  by  having  to  pay  for  the  private  streets  formed  with 
setts  as  above  described.  Beferring  to  Mr.  Green's  paper  on 
the  sewage  outfall  works,  there  is  nothing  more  difficult  than 
to  get  lid  of  sewage  in  a  town  where  there  is  sea  bathing. 
To  have  people  bathing  on  the  foreshore  and  to  tumble  crude 
sewage  in  among  them  is  a  thing  nobody  can  look  upon  with 
composure.  It  is  a  relic  of  barbarism,  and  the  day  will  come 
when  we  in  seaside  places  will  have  to  purify  our  sewage  before 
we  turn  it  into  the  sea,     Mr.  Green  has  solved  this  question  by 
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means  of  screens,  he  screens  all  his  sewage  before  discharging 
into  the  sea.  That  is  a  very  good  device,  and  it  has  been 
adopted  successfully  in  other  seaside  towns.  It  is  a  step  in 
the  right  direction,  but  we  shall  have  to  go  further  than  that  in 
a  very  short  time.  With  reference  to  Mr.  Farrington's  paper 
on  the  water  supply,  I  notice  the  pipe  is  run  some  distance  into 
the  lake.  I  suppose  that  is  because  the  lake  has  got  what  we 
call  a  "  muddy  verge "  or  something  of  that  kind,  otherwise  I 
should  like  to  hear  why  it  has  been  laid  into  the  lake  in  that 
way.  I  remember  eight  or  nine  years  ago  putting  a  21"  main 
into  Ennerdale  lake,  in  Cumberland,  and  I  had  to  run  it  700  feet 
into  the  lake  before  we  got  clear  water.  I  think  most  people 
have  given  up  the  practice  of  using  earthenware  pipes,  and  I 
should  like  to  hear  if  there  is  any  reason  but  economy  for  their 
use.  The  paper  of  Mr.  Tudman  is  also  gratifying,  as  showing 
the  leaps  and  bounds  with  which  the  electricity  supply  in  a 
small  town  has  gone  up.  I  see  that  last  year  the  very  respect- 
able balance  of  £820  accrued  at  Colwyn  Bay.  If  this  goes  on 
it  will  be  a  source  of  income,  and  a  valuable  financial  asset  for 
reducing  the  rates. 

Mr.  Oswald  A.  Bbidges  :  I  desire  to  second  the  vote,  and 
should  like  to  add  my  testimony  to  what  has  been  said  in  regard 
to  the  excellent  papers.  As  the  representative  of  a  seaside 
town,  I  can  congratulate  Mr.  Jones  on  the  very  important 
works  which  he  has  carried  out.  With  regard  to  the  isolation 
hospital,  I  wish  to  ask  why  Mr.  Jones  has  been  obliged  to 
surround  it  by  a  wall  or  fence  6'  6"  in  height.  I  also  desire  to 
know  the  make  of  the  disinfector  used.  I  should  like  to  have  a 
little  information  with  regard  to  the  tides  off  the  coast  of 
Colwyn  Bay.  I  take  it  they  flow  east  and  west.  I  also  wish 
to  know  the  time  of  discharge,  whether  on  the  half  ebb,  three 
hours  after  high  water.  I  hope  we  shall  never  have  to  treat 
the  sewage  of  seaside  towns  in  the  way  suggested  by  Mr. 
Brodie ;  if  so,  it  will  be  a  serious  matter. 

Mr.  J.  T.  Eayrs  :  Our  thanks  are  due  to  the  Authors  of  these 
papers  for  the  excellent  matter  they  have  placed  before  us.  I 
notice  that  the  reservoir  described  by  Mr.  Jones  is  uncovered. 
May  I  ask  how  long  this  has  been  in  use,  and  whether  the  water 
vegetates  at  all  ?  I  would  also  like  to  know  whether  the 
groynes  he  has  put  down  on  the  foreshore,  either  at  right  angles 
to  or  at  an  angle  with  the  shore,  are  (juite  effective  for  the 
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purposes  for  which  they  are  intended,  and  whether  there  has 
been  any  substantial  accretion  of  shingle  as  a  result  of  placing 
them  there.  With  regard  to  Mr.  Green's  paper  he  has  certainly 
taken  a  great  deal  of  trouble  in  giving  us  all  the  detailed 
information  he  has.  I  am  particularly  interested  in  the  set  of 
the  tides  here,  and  I  would  like  to  see  the  diagrams  of  the  tidal 
survey.  This  is  a  point  one  has  to  determine  before  arranging 
the  position  of  the  outfall  sewer.  There  are  many  places  where 
the  outfall  sewer  might  discharge  in  front  of  the  town  without 
danger,  but  it  all  depends  upon  the  set  of  the  tides  where  the 
outfall  shall  be  fixed.  I  know  places  both  on  the  East  and 
West  Coast  where  one  can  see  sewage  coming  right  on  the  shore 
and  in  one  case  where  I  was  engaged,  an  expert  came  to  give 
evidence  from  a  seaside  resort — a  popular  place — and  he 
admitted  that  at  certain  times  the  visitors  bathed  in  the  sewage. 
I  may  say  that  was  only  under  pressure  from  counsel  in  cross- 
examination. '  I  would  like  to  ask  Mr.  Green,  with  reference  to 
the  statement  that  the  sea  outfall  is  1530'  below  low-water 
mark  of  ordinary  tides,  whether  he  means  spring  or  mean  tide  ? 
Mr.  Green  also  says :  "  The  overflow  pipe  in  the  manhole  at 
Church-road  is  connected  to  the  sea  outfall ;  it  therefore  cannot 
come  into  action  at  the  time  when  the  reservoir  is  discharging." 
As  the  overflow  weir  is  only  1*50'  above  O.D.,  I  would  like 
to  know  what  happens  when  rain  falls  between  full  and  Half 
tide.  The  tide  rises  to  14'  above  O.D.,  and  I  should  imagine 
that  the  sewer  is  absolutely  locked  and  no  flow  can  take  place. 
I  would  like  to  ask  whether  the  penstock  valves  to  which  Mr. 
Green  refers  are  kept  shut  down  or  always  open,  or  do  they 
have  to  be  operated  when  rain  falls.  If  so,  the  man  is  probably 
not  there  to  open  or  close  them  when  the  rain  does  come.  On 
the  same  page  of  the  paper  there  is  a  description  of  the  screens 
for  screening  the  sewage.  With  regard  to  these  screens,  I  do 
not  know  whether  Mr.  Green  has  had  any  experience  of  their 
working.  They  have  never  been  in  use  in  other  places  when  I 
have  seen  them,  and  I  am  told  they  are  of  no  use  whatever.  I 
notice  they  are  worked  by  machinery,  and  perhaps  Mr.  Green 
can  give  us  some  idea  of  the  cost  of  revolving  these  screens,  and 
also  the  power  used — I  mean  the  total  power  for  working  the 
screens  and  the  spraying  to  prevent  them  getting  clogged  up. 
My  own  idea  is  that  a  revolving  screen  is  nothing  like  so  gooid 
as  a  fi^ced  screen  with  rftjcers.    I  ms]\  to  congratulate  the 
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Engineer  and  the  Council  on  the  excellent  arrangement  made 
with  the  contractors  for  the  supply  of  machinery.  From  my 
own  experience  of  these  engines,  I  should  say  that  the  Colwyn 
Bay  Council  may  he  prepared  to  pay  the  1  per  cent.  My  ex- 
perience of  the  duty  of  engines  of  this  particular  make  has  been 
most  satisfactory,  and  they  have  always  come  out  better  than 
the  ofiBcial  test.  The  calorific  value  of  the  Colwyn  Bay  gas 
is  very  good.  I  have  had  some  experience  of  the  quality  of 
gas,  and  620  B.  Th.  U.  per  cubic  foot  is  very  good  indeed. 
I  should  like  to  ask  Mr.  Green  what  arrangement  he  has  at  the 
end  of  the  outfall  sewer  for  the  final  discharge.  I  congratulate 
the  Colwyn  Bay  Council  on  having  had  the  courage  to  settle  the 
question  of  the  compensation  to  be  paid  to  owners  of  property. 
The  case  was  decided  recently  in  which,  I  have  no  doubt,  the 
claimant  felt  in  good  faith  he  was  entitled  to  compensation  for 
the  erection  of  a  pumping  station  near  his  property.  On  the 
other  hand,  the  Colwjm  Bay  Council  and  their  advisers  evidently 
thought  he  was  not  entitled  to  such  compensation.  I  am  glad 
it  has  been  settled,  because,  although  Colwyn  Bay  has  spent 
something  in  law  costs  to  get  the  question  decided,  it  will  save 
other  towns.  It  does  not  matter  to  us  whether  the  verdict  was 
for  the  Council  or  against  it ;  the  great  thing  is  that  a  principle 
is  decided ;  and  we  now  know  where  we  are. 

Mr.  J.  LoBLEY :  I  have  very  great  pleasure  in  supporting 
the  vote  of  thanks  to  Mr.  Jones  and  the  other  gentlemen 
who  have  contributed  papers.  I  agree  that  the  time  is  not 
very  far  distant  when  even  seaside  places  will  be  required 
to  clarify  their  sewage  so  that  there  will  be  nothing  observ- 
able in  the  efiluent  when  placed  in  a  glass.  They  could 
without  any  great  cost  clarify  the  sewage ;  as  they  would  not 
have  to  make  it  fit  for  drinking.  Mr.  Jones,  in  the  course  of 
his  paper,  alludes  to  the  Private  Streets  Works  Act  of  1892, 
and  compares  it  with  section  150  of  the  Public  Health  Act  of 
1875.  Mr.  Jones  says  he  has  had  a  good  deal  of  experience  of 
both  Acts,  and  I  should  like  him  to  give  us  a  paper  some  day 
and  tell  us  something  of  the  good  things  in  the  Act  of  1892.  I 
have  never  been  able  to  discover  them,  and  I  do  not  think  I 
shall  advocate  adoption  of  that  Act.  I  have  seen  the  effect  of 
the  operation  of  the  Act  in  a  neighbouring  town.  In  one  case 
in  which  I  was  called  iu  the  provisional  apportionment  was 
made  out,  and  some  of  the  owners  appealed  to  the  stipendiary 
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against  the  work  being  carried  out,  as  they  objected  to  the 
paving.  The  street  happened  to  be  very  narrow,  24  feet  wide, 
very  steep — 1  in  9 — and  the  surveyor  very  properly  said  it 
must  be  paved,  and  that  macadam  was  out  of  the  question 
altogether.  The  stipendiary  took  a  different  view,  and  said 
"  there  is  no  necessity  to  pave  it ;  the  town  must  be  content 
with  macadam.  The  Local  Authority  thereupon  dropped  the 
matter,  and  did  not  do  anything.  That  was  the  result  of  the 
adoption  of  the  Private  Streets  Works  Act. 

Mk.  A-  M.  Fowler  :  Our  friend  Mr.  Lobley  is  rather  setting 
up  as  an  alarmist  when  he  says  that  certain  seaside  towns 
should  treat  and  clarify  their  sewage.  We  have  the  authority 
of  the  late  Dr.  Lethaby,  whose  evidence  before  the  Eoyal 
Commission  is  recorded  in  many  standard  works,  that  sewage 
when  diluted  with  ten  times  its  bulk  in  a  running  stream  after 
going  two  or  three  miles  ceases  to  be  a  nuisance.  As  compared 
with  an  estuary  there  can  be  no  possible  objection  to  the  dis- 
charge of  sewage  into  the  open  sea,  and  particularly  as  it  is 
here  discharged  well  below  low  water  mark,  where  the  rise  and 
fall  of  the  tide  will  result  in  its  being  carried  clear  away.  I 
have  carried  out  several  schemes  where  1  have  discharged  the 
sewage  into  the  estuary  of  rivers  and  the  Local  Government 
Board  never  objected ;  they  will  always  allow  you  to  discharge 
sewage  into  such  outlets. 

Mr.  C.  Browkridge  :  May  1  say,  on  this  question  of  treat- 
ment of  the  sewage  of  seaside  towns,  I  think  if  the  sewage  is 
screened  and  the  rough  matter  taken  away  we  need  not  be 
alarmed  at  the  general  effect.  We  find  that  in  the  sea,  where 
there  is  a  good  scour  and  a  good  tide  flowing,  the  influence  of 
the  sewage  quickly  dies  away.  It  is  all  a  question  of  volume. 
When  you  have  sewage  going  into  a  narrow  stream,  where  the 
quantity  of  water  is  limited,  you  get  an  entirely  different 
condition  of  things  from  what  you  have  to  deal  with  when 
there  is  an  unlimited  expanse  of  sea.  1  congratulate  the  Authors 
of  the  several  papers,  and  have  pleasure  in  supporting  the  vote 
of  thanks  that  has  been  proposed.  Mr.  Jones  has  kindly 
promised  some  further  information  as  to  dust-laying  com- 
pounds. We,  in  Birkenhead,  have  used  a  great  number  of 
compoimds.  We  find  that  the  makers  have  a  very  high  opinion 
of  their  compounds ;  but  I  am  going  to  be  content  with  my  own 
opinion  after  long  trial  of  the  materials  supplied.    We  water  a 
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number  of  our  streets  with  salt  water,  and  the  surfaces  treated 
in  that  way  are  good  although  there  are  certain  objections.  It 
seems  to  me  there  are  objections  as  well  as  advantages  with  all 
dust-laying  compounds,  and  it  is  a  question  for  independent 
investigation  which  have  the  least  disadvantages  and  the 
greatest  advantages. 

I  notice  Mr.  Jones  has  got  the  same  difficulties  as  we  have 
in  Birkenhead  as  regards  the  frequent  cutting  up  of  the  surface 
of  the  roads.  It  is  a  pity  that  the  control  of  the  road  surface 
should  not  be  entirely  in  the  hands  of  the  surveyor  to  the  Local 
Authority — whether  the  trenches  are  cut  for  electric  light,  gas, 
or  water.  I  think  the  cutting  of  the  surface  and  the  reinstate- 
ment should  be  in  the  hands  of  the  surveyor  who  would  be 
responsible  if  the  result  was  not  satisfactory.  I  would  also 
congratulate  the  District  Council  that  Mr.  Jones  has  persuaded 
them  to  agree  to  the  hydraulic  testing  of  pipes.  That  is  a 
small  matter,  but  it  has  a  tremendous  effect  upon  the  health  of 
the  people  who  are  living  and  visiting  here. 

Mr.  J.  Price  Evans:  The  Isolation  Hospital  is  a  most 
excellent  building,  splendidly  situate,  but  at  the  same  time  I 
think  when  we  choose  a  site  for  a  hospital  of  this  kind  we 
should  find  a  place  the  surroundings  of  which  would  be  as 
cheerful  as  possible  for  the  patients.  Unfortunately  for  the 
Isolation  Hospital  at  Colwyn  Bay,  you  have  on  one  side  a 
cemetery  and  on  the  other  a  monumental  mason's  yard. 

There  is  only  one  other  matter,  the  cost  of  removal  of  ashes 
and  house  refuse.  In  seems  to  me  you  are  paying  rather  a  big 
price  for  the  removal  of  these.  The  cost  for  scavengers  is 
Is.  O^d,  per  load,  the  cartage  is  2$.  1^.  and  the  rent  of  tip  GJei., 
which  makes  a  total  cost  of  3«.  8|rf.  If  the  tip  is  on  the  out- 
skirts of  the  town,  and  a  man  can  manage  to  get  eight  or  ten 
loads  a  day  it  must  be  a  paying  job. 

Mr.  E.  E.  W.  Berrington:  I  should  like  generally  to 
support  what  has  been  said  as  to  seaside  towns  in  future  having 
to  treat  their  sewage  more  effectively.  I  do  not  say  it  will  be 
the  case  at  Colwyn  Bay  where  you  have  a  strong  current  to 
carry  away  the  sewage,  but  there  are  towns  where  they  will 
have  not  only  to  clarify  but  to  filter  it  before  discharging  into 
the  sea.  Mr.  Green  says :  "  Acting  upon  Mr.  Latham's  advice 
the  council  abandoned  the  gravitation  scheme  for  one  compris- 
ing pumping."    I  should  like  to  know  their  reasons  for  doing 

Digitized  by  VjOOQ IC 


DISCUSSION.  221 

that.  It  seems  a  very  important  matter.  It  is  stated  that  the 
level  of  the  outfall  sewer  is  17  feet  below  Ordnaace  datum,  and 
the  lowest  built  upon  land  18  feet  above  Ordnance  datum,  which 
is  a  difference  of  35  feet.  The  casual  visitor  would  think  it 
possible  to  carry  out  a  gravitation  scheme  between  those  two 
levels.  I  do  not  know  the  reason  for  abandoning  that  scheme, 
but  it  seems  that  there  is  a  large  portion  of  the  town  built  on 
high  ground,  and  even  a  partial  gravitation  scheme  might  have 
been  a  saving  in  the  future.  1  should  like  to  congratulate 
Mr.  Green  upon  the  specification  for  machinery.  I  think  the 
clause  in  which  the  makers  are  made  to  guarantee  the  machinery 
after  nine  months'  work  is  a  very  good  thing  indeed.  I  should 
also  like  to  ask  with  regard  to  the  pumping  machinery  if  he 
took  into  consideration  the  question  of  adopting  centrifugal 
pumps,  as  the  lift  is  only  a  small  one,  and  also  his  reason  for 
adopting  ram  pumps.  As  to  dust  laying,  I  should  like  to  hear 
Mr.  Jones's  views  as  to  the  preparation  known  as  "  Plascom  " 
for  dust  laying,  as  I  understand  experiments  have  been  made 
with  it  in  Colwyn  Bay. 

Mr.  W.  Welburn  :  Last  year  I  made  several  experiments 
for  dust  laying  on  my  roads,  with  both  cold  and  boiled  tar.  I 
first  tried  cold  tar,  which,  after  a  fortnight  on  the  road,  was  a 
complete  failure.  The  cost  was  Id.  per  square  yard,  the  tar 
costing  5d.  per  gallon.  Then  I  treated  the  roads  with  hot  tar, 
boiled  in  a  boiler  on  the  roads.  The  cost  of  this  method  of 
treatment  was  l^d.  per  square  yard.  Some  of  the  lengths  of  , 
road  are  as  good  to-day  as  when  it  was  done,  but  I  agree  that 
there  is  only  one  cure,  and  that  is  sett  paving. 

There  is  one  matter  with  regard  to  the  sewage  disposal 
of  seaside  towns.  It  is  all  very  well  to  say  you  are  turning 
out  half  a  million  gallons  a  day  within  a  certain  distance  of 
the  foreshore,  and  that  the  tide  clears  it  away,  but  I  am  con- 
vinced that  towns  like  Blackpool  and  Colwyn  Bay  will  have 
to  deal  with  it  differently  in  the  future  than  they  are  doing 
at  the  present  time. 

Mr.  6.  Green  :  Calcium  chloride  appears  to  me  to  answer 
as  a  palliative  for  dust  very  efficiently,  so  long  as  you  have  dry 
weather,  but  if  any  rain  comes,  beyond  a  shower,  then  you  have 
mud,  which  is  almost  as  bad.  A  road  treated  with  calcium 
chloride  produces  more  mud  in  a  given  time  than  a  road  which 
has  not  been  so  treated.    I  have  come  to  the  conclusion  that 
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unless  you  can  afford  to  have  an  impervious  surface,  such  as 
tar-macadam,  the  next  best  thing  is  to  paint  the  surface  with 
tar.  The  painting  with  tar  comes  out  as  the  same  cost  as  calcium 
chloride  for  one  year's  treatment,  but  it  also  has  the  advantage 
of  preventing  the  road  deteriorating  in  wet  weather.  I  have 
some  main  roads  in  which  the  tar  remains  until  autumn  or 
early  winter,  and  that,  in  itself,  is  a  great  economy.  In  roads 
with  little  traffic  it  lasts  over  the  winter. 

Mr.  H.  Bichardson:  With  reference  to  the  treatment  of 
the  roads  with  calcium  chloride  for  dust  laying,  I  notice  this 
commodity  is  now  30«.  a  ton.    A  few  years  ago,  when  I  was 
conducting  some  experiments  on  the  roads  at  Handsworth,  I 
used  a  waste  material  from  the  salt  works,  which  cost  78.  per 
ton  in  Birmingham.  I  must  congratulate  Mr.  Jones  and  Oolwyn 
Bay  on  the  fact  that  Colwyn  Bay  is  a  seaside  resort  where  trees 
can  be  got  to  grow.    The  fact  that  trees  grow  so  luxuriantly 
in  Colwyn  Bay  proves  the  excellence  of  the  climate.     Mr. 
Jones  says :  **  In  one  street  the  service  tree  has  been  planted, 
and  with  its  flowers  and  berry  is  much  admired,  but  with  the 
introduction  of  tar  pavements  this,  as  well  as  some  of  the  others, 
appears  to  be  affected,  and  does  not  thrive  as  it  did  before  this 
paving  was  laid."    I  would  like  to  know  whether  Mr.  Jones 
thinks  this  is  due  to  the  impervious  nature  of  the  pavement  or 
to  the  gases  from  the  tar  in  the  pavement.     I  have  never 
noticed  anything  of  the  sort  in  my  district.    I  notice  that  the  • 
.  street  lighting  by  arc  lamps  costs  something  like  £7  per  lamp, 
which  seems  extremely  low.    I  should  like  to  know  if  this  is 
the  total  cost  per  lamp,  and,  if  so,  what  sort  of  arc  lamps  they 
are.    I  feel  sure  it  will  not  be  long  before  a  place  like  Colwyn 
Bay  will  adopt  a  destructor  for  disposing  of  its  refuse ;  in  fact, 
it  cannot  afford  to  do  without  it.    When  one  looks  at  the  heavy 
cost  of  the  present  system  of  disposal  of  house  revise  in  Colwyn 
Bay,  one  cannot  understand  how  the  place  has  gone  on  so  long 
with  it.    As  to  Mr.  Green's  paper,  the  cost  of  the  sewage  dis- 
posal works  is  stated  at  £62,000.    Mr.  Green  has  not  given  us 
the  cost  of  the  intercepting  sewer,  the  sea  outfall,  or  the  storage 
reservoir  separately.    I  would  be  glad  if  the  figures  can  be 
given  in  more  detail. 

The  vote  of  thanks  was  unanimously  passed. 

Mr.  W.  Jones,  in  reply,  said :  I  wish  to  thank  you  all  for 
the  vote  of  thanks  which  you  have  passed  to  me. 
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I  found  it  was  imperative  to  have  the  concrete  backing  of 
the  promenade  sea  wall  made  as  strong  as  possible,  in  order, 
to  resist  the  extraordinary  strain  exerted  on  the  wall  by  the 
action  of  the  sea. 

The  cost  of  the  Isolation  Hospital  I  find  works  out,  at  just 
over  300?.  per  bed. 

I  am  sorry  to  say  that  the  Local  Government  Board  insisted 
upon  our  making  the  walls  round  the  Infectious  Diseases 
Hospital  6'  6"  high. 

Mr.  Eayrs  has  asked  a  question  as  to  the  open  high  level 
reservoir.  I  have  already  said  the  sides  and  bottom  are  of 
concrete^  but  time  alone  will  show  whether  the  water  will  be 
affected  by  vegetation,  and  if  it  does  my  only  remedy  will  be 
to  cover  it. 

With  reference  to  the  question  asked  as  to  groynes,  I  may 
say  that  those  laid  at  right  angles  to  the  face  of  the  sea  wall 
answer  the  best,  and  within  the  last  4  or  5  weeks  I  have 
been  able  to  collect  5'  to  6'  of  shingle  against  the  face  of 
the  sea  wall,  while  those  which  have  been  fixed  at  an  angle 
to  the  face  of  the  wall  do  not  appear  to  answer  their  purpose 
at  all,  and  I  fear  that  I  shall  be  compelled  to  take  them  up. 

As  to  the  use  of ''  Flascom,"  as  a  dust  preventative,  I  think 
there  is  a  great  future  for  this  material.  In  its  use  for  road- 
work  I  find  we  do  not  have  to  use  any  binding  for  the  road 
metal  at  all ;  we  simply  consolidate  the  macadam  by  steam 
rolling,  and  the  interstices  are  filled  up  with ''  Plascom,"  bringing 
the  whole  into  an  even  surface.  It  does  not  wear  into  dust  as 
ordinary  binding  does,  and  it  becomes  very  hard,  wearing  evenly 
with  the  metal  surface. 

With  reference  to  my  experience  with  the  use  of  calcium 
chloride  I  am  glad  to  say  that  I  have  not  had  any  experience 
of  the  mud  which  occurs  in  wet  weather  as  mentioned  by  one 
of  the  speakers,  and  it  is  my  firm  opinion  that  this  is  one  of  the 
most  effective  palliatives  which  has  been  introduced  up  to  the 
present  date. 

Mb.  Egbert  Gbken,  in  reply,  said :  First  of  all  I  thank  you 
for  your  hearty  vote  of  thanks  for  my  paper.  I  hope  the  rate- 
payers of  Colwyn  Bay  will  derive  permanent  benefit  from  their 
enterprise  and  expenditure  upon  these  works.  I  will  refer  first 
of  all  to  what  I  consider  the  most  important  part  of  the  discus- 
sion—that is  as  to  the  necesssity  -or  otherwise  of  treating  the 
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sewage  before  discharging  it  into  the  sea.  I  am  quite  certain 
,  that  in  a  place  like  Colwyn  Bay,  with  a  residential  population, 
with  no  manufactories  and  purely  domestic  sewage  to  deal 
with,  that  it  is  not  necessary  to  treat  it  before  discharging  it 
into  the  sea.  Sea  water  itself  is  a  most  important  factor  in 
dealing  with  sewage.  Sea  water  contains  2  cubic  inches  of 
oxygen  in  each  gallon  which  bums  up  its  own  weight  of  sewage 
matter.  There  are  magnesium  salts  as  well  as  in  sea  water, 
which  further  deodorise  and  precipitate  sewage  matter.  Owing 
to  the  rapidity  with  which  the  sewage  travels  to  the  pump  well 
and  the  short  period  of  time  during  which  it  is  stored  in  the 
reservoir  there  is  never  sufi&cient  time  for  it  to  stagnate  or  to 
become  in  any  way  oflTensive  and  inasmuch  as  it  is  conveyed 
into  the  sea  at  a  point  2060'  from  the  sea  wall  through 
the  sea  outfall  pipe  in  which  it  travels  at  an  average  rate  of 
over  4J  miles  per  hour  into  a  volume  of  sea  water  never  less 
than  17'  in  depth,  sometimes  31'  (at  spring  tides)  and  on 
an  average  22',  into  a  current  flowing  away  from  the  Bay 
in  a  westerly  direction  at  a  velocity  of  from  1-i  to  2J  miles 
per  hour,  it  can  never  return  to  the  beach;  besides  which 
it  has  been  proved  beyond  doubt  that  when  sewage  is  dis- 
charged into  deep  sea  water,  such  as  is  the  case  here  at  Colwyn 
Bay,  there  is  no  trace  of  screened  sewage  matter  after  it  has 
been  travelling  in  the  sea  a  distance  of  700  yds.  as  the  mixing 
action  of  sea  water  is  such  a  potent  factor  in  disposing  of 
sewage  matter. 

The  intercepting  sewer  being  nearly  three  miles  in  length, 
the  solids  are  broken  up  in  the  passage  of  the  sewage  to  the 
pump  well  but  even  if  any  ordinary  solid  matter  passed  into 
the  pump  well  it  would  be  eflfectually  broken  up  during  its 
passage  through  the  pumps  and  its  journey  of  3779'  through 
the  sea  outfall  sewer  from  the  reservoir  to  its  outlet.  The 
theoretical  time  taken  to  empty  the  reservoir  under  the  worst 
conditions  when  the  engines  are  pumping  to  their  utmost 
capacity  and  when  the  level  of  high  water  is  at  the  highest 
point — at  spring  tides — is  about  1  hour  53  minutes,  without 
allowing  for  the  extra  time  to  overcome  friction  in  flowing  round 
the  bends  and  the  retarding  influence  of  such  curves,  and  about 
45  minutes  under  the  best  conditions ;  therefore  as  the  sewage 
is  commenced  to  be  discharged  from  the  reservoir  at  high 
water  and  continues  to  be  discharged  to  half  ebb,  it  will  have 
travelled  a  great  distance  in  the  sea  before  the  reservoir  valve 
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is  again  closed.  In  the  first  place,  it  has  travelled  a  distance 
of  nearly  3  miles,  in  the  second  place  it  is  still  travelling 
another  3  hours  before  the  turn  of  the  tide.  As  noted  in  my 
paper  the  sewage  is  discharged,  at  a  point  2060'  from  the  face  of 
the  sea  wall,  and  1530'  below  low- water  mark  of  ordinary  tides. 
I  think  these  are  the  principal  points  which  ought  to  disabuse 
the  minds  of  any  one  that  it  is  at  all  necessary  to  treat  the 
sewage  before  discharging  it  into  the  sea,  therefore  if  there  are 
any  in  this  room  who  have  in  any  way  been  at  all  perturbed  by 
the  remarks  upon  this  matter  I  can  assure  them  that  there  is 
not  the  slightest  necessity  in  the  case  of  Colwyn  Bay  to  treat 
the  sewage  before  discharging  it  into  the  sea. 

In  reply  to  Mr.  Eayrs'  query,  the  "  ordinary  tides  "  referred 
to  in  my  paper  represent  mean  tides,  being  those  halfway 
between  spring  and  neap  tides;  generally  speaking  the  lines 
of  "  ordinary  tides  "  marked  upon  the  published  Ordnance  Maps 
are  those  surveyed  at  the  fourth  tide  before  new  and  full  moon. 
Mr.  Bridges  refers  to  the  currents.  My  assistants  and  I  were 
engaged  for  five  months  in  taking  levels  and  testing  the  currents 
in  the  Bay  and  at  Khos.  I  have  a  plan  with  me  showing  the 
results  of  those  observations  so  far  as  relates  to  the  currents  we 
traced  at  high  tide  and  three  hours  afterwards,  which  he  is 
welcome  to  inspect.  With  regard  to  the  overflows,  Mr.  Eayrs 
refers  to  the  fact  that  when  the  level  of  the  sea  is  more  than 
1*5'  above  O.D.  the  overflow  fixed  at  that  level  will  not  act. 
That  is  so,  and  was  deliberately  arranged  so,  but  the  machinery 
is  more  than  suflBicient  to  pump  the  greatest  quantity  of  sewage 
that  can  flow  down  the  intercepting  sewer  which  has  a  dis- 
charging capacity  of  1217  cubic  feet  per  minute,  the  pumps  being 
capable  of  lifting  at  a  rate  of  1240  cubic  feet  per  minute.  The 
penstock  valves  controlling  the  overflows  must  be  very  care- 
fully watched ;  they  should  be  kept  closed  during  the  time  the 
overflows  are  not  expected  to  act.  When  heavy  rain  falls  and 
the  sewer  attendant  finds  that  diluted  sewage  is  coming  down 
at  such  a  rate  that  it  is  unnecessaiy  to  pump  it,  it  will  be  his 
duty  to  take  advantage  of  the  storm  overflows  by  opening  the 
penstock  valves.  Unless  the  tidal  flap  valves  (one  of  which  is 
fixed  on  the  sea  side  of  each  penstock  valve)  are  absolutely 
closed  the  sea  water  will  flow  up  through  the  orifices  into  the 
sewer  with  a  result  that  the  engines  will  be  pumping  sea  water 

as  well  as  sewage,  which  I  need  hardly  say  will  be  the  fault  of    
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the  attendant  and  not  of  the  scheme.  Mr.  Eayrs  inferred  that 
the  type  of  screen  which  I  have  adopted  will  not  act.  In  this 
case  he  will  find  that  with  proper  attention  they  will  do  so. 
With  regard  to  the  cost  of  working  the  screen,  this  is  a  matter 
which  can  easily  be  calculated.  I  am  not  quite  sure  what  will 
be  paid  for  the  gas  used  at  the  pumping  station,  but  the  amount 
required  to  work  the  screen  is  at  the  rate  of  60  cubic  feet  per 
hour.  The  power  required  to  work  the  screen  is  three  B.H.P. 
With  regard  to  the  guarantee  in  connection  with  the  machinery 
referred  to  in  my  paper,  if  the  Council  have  to  pay  the  bonus 
instead  of  inflicting  the  penalty  it  will  be  a  good  investment 
for  them  to  do  so.  The  end  of  the  outfall  pipe  is  open.  In 
reply  to  Mr.  Berrington,  I  carefully  went  into  the  question  of 
wheflier  it  was  wise  to  have  two  methods  of  dealing  with  the 
sewage  proper  (some  by  gravitation  and  some  by  power),  but 
found  it  was  undesirable  to  do  so.  Of  course  it  must  not  be 
overlooked  that  the  water  in  the  surface  water  sewers  flows  by 
gravitation,  and  that  amongst  the  advantages  of  a  pumping 
scheme  are  that  it  prevents  the  sewers  from  becoming  tide 
locked,  it  ensures  a  continuous  flow  of  sewage  in  the  inter- 
cepting sewer  towards  the  pump  well  and  renders  stagnation  of 
the  sewer  impossible  as  happens  in  the  case  of  a  gravitation 
scheme.  I  made  investigations  and  calculations  to  determine 
whether  it  would  be  better  to  use  ram  or  centrifugal  pumps, 
with  a  result  that  I  found  the  ram  pumps  the  more  efficient, 
and,  owing  to  the  intermittent  flow  of  sewage  to  be  pumped, 
the  more  suitable.  In  reply  to  Mr.  Eichardson,  the  cost  of  the 
works  is  made  up  of  the  following  items  (in  round  figures) : — 

£  8,  d. 

Interocpting  sewer 22,000  0  0 

Internal  sewers  4,000  0  0 

Surface  water  sewers 4,500  0  0 

80"  dia.  sea  outfall 12,000  0  0 

Pumping  station  buildings  and  pump  well  . .      6,500  0  0 

Machinery         8,000  0  0 

Laying  out  land,  boundary  walls,  entrance  gates,  eto.  850  0  0 
Beservoir  (which  works  out  at  the  rate  of  7L  per  1000 

gallons) 8^00  0  0 

Superintendent's  residence  (which  works  oat  at  the 

rate  of  lid.  per  cubic  foot)         650  0  0 

Gross     £62,000    0    0 
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Mr.  ParriNGTON:  There  are  three  or  four  questions  to 
answer.  The  first  was  as  to  the  long  length  of  gangway  leading 
out  to  the  standposts.  The  lake  is  of  peculiar  formation.  For 
about  90  yards  it  is  formed  of  a  hard  sinter,  covered  with 
boulders,  and  only  2  or  3  feet  of  water.  It  was  necessary  to 
excavate  the  whole  of  that  or  to  put  in  a  bay  cut  into  the 
embankment.  On  examining  the  cost  of  that,  I  considered  the 
most  economical  thing  was  to  put  in  this  long  gangway.  As  to 
the  use  of  earthenware  pipes,  my  experience  has  taught  me  that 
all  upland  waters  of  this  class  have  a  tendency  to  fur  up  pipes. 
Where  my  pipes  were  not  under  heavy  pressure  I  used  earthen- 
ware pipes.  In  the  12-inch  main  nodules  are  formed  as 
regularly  as  the  squares  on  a  draught-board,  in  some  places 
j  to  ^  of  an  inch,  thus  reducing  the  capacity  of  the  pipes. 
We  had  very  great  diflSculty  in  getting  the  material  up  to  this 
place.  We  lost  one  summer  owing  to  the  ground  being  so 
boggy.  There  was  a  rainfall  of  114  inches.  We  have  no 
filtering— there  is  no  necessity  for  it.  The  gathering  ground 
is  free  from  human  habitation  or  cultivated  ground  of  any 
description.  There  were  only  about  2  acres  of  peat  which  were 
excavated  and  removed.  With  a  rainfall  of  6  inches  or  6  inches 
in  24  hours  the  water  is  clear  as  crystal.  All  that  is  necessary 
is  to  screen  it  through  fine  copper  screens.  With  regard  to  the 
scheme  to  be  carried  out  at  Oolwyn  Bay,  the  site  which  Mr. 
Jones  has  selected  for  his  reservoir  is  practically  the  site  for 
which  Parliamentary  powers  were  given  in  1879.  We  now 
have  in  contemplation  the  laying  of  another  15*inch  main  to 
bring  down  the  water  to  Colwyn  Bay,  and  at  the  meeting  of  the 
Joint  Board  yesterday  they  arrived  at  the  conclusion  that  the 
sooner  that  is  done  the  -better.  I  hope  they  will  soon  proceed 
with  it.  I  am  exceedingly  obliged  to  you  for  the  kindness  with 
which  you  have  listened  to  my  paper. 

The  Members  were  entertained  to  luncheon  cU  the  Central 
Hotel,  Mr.  Williams,  Chairman  of  the  GouncU,  presiding. 

After  luncheon  the  President  and  Members  proceeded  in 
ehars-d-banc  to  inspect  the  new  sewage  pumping  station  and 
sUyrage  reservoir  at  Ehos,  the  foreshore  works,  the  extension  of  the 
prom>made,  and  the  various  experim^ents  made  by  Mr.  W.  Jones 
for  dust  prevention.  Then  followed  visits  to  the  Llysfaen  and 
PerUregwyddd  quarries  of  Messrs.  Kneeshaw,  Lupton  &  Co.     The 
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Members  were  massed  together  to  witness  a  big  blast  of  stone,  after 
which  refreshments  were  served  in  a  marquee  on  the  lawn  of 
Mr.  Lupton's  house. 

On  the  return  to  Cdwyn  Bay  the  electricity  works  were 
inspected,  Mr.  Tvdman,  the  electrical  engineer,  and  Mr.  Carter, 
his  assistant,  taking  the  visitors  over  the  worke  and  eosplaining  tlie 
points  of  interest. 

On  Saturday,  July  1,  the  President  and  Members  travelled 
by  special  train  from  CoUvyn  Bay  to  Llanberis  Station.  From 
the  station  the  party  drove  to  the  head  of  Llartheris  Pass, 
where  luncheon  was  provided,  in  a  marguce,  by  Messrs.  Bruce, 
Peebles  &  Co.  After  luncheon  the  President  and  Members 
descended  into  the  lap  of  the  valley  for  the  purpose  of  inspecting 
the  hydro-electric  instailation  of  the  North  Wales  Power  and 
Traction  Co.,  Ltd.  The  water  of  Llyn  Llydaw  is  tapped  by  two 
24t'inch  mains,  the  water  supply  to  the  turbines  being  sufficient  to 
provide  a  steady,  continuous  3000  h.p.  for  the  generating  of 
electricity.  The  electric  current  generated  is  distributed  by 
10,000'Volt  transmission  cables  to  a  circle  of  qv4irries  miles  apart. 

The  President  proposed  a  hearty  vote  of  thanks  to  Messrs. 
Bruce,  Peebles  &  Co.  and  to  their  electrical  engineering  manager 
(Mr.  C.  Q,  Aitchison)  for  the  ojyportunity  given  to  the  Membei*s  to 
inspect  the  works. 
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SCOTTISH    DISTRICT    MEETING. 

June  14;  1907. 

Held  in  the  City  Chambers,  St.  Andrews, 
T.  NiSBET,  Assoc.M.Tnst.C.E.,  Glasgow,  in  the  Chair. 


Pbovost  Murray  offered  the  Association  a  cordial  welcome  to 
St.  Andrews. 

Mr.  Nisbet  expressed  his  regret  at  the  absence  of  the 
President,  and  on  behalf  of  the  Association  thanked  the  Provost 
for  the  very  hearty  welcome  which  he  had  accorded  to  the 
members. 

Mr.  J.  Bryce  was  unanimously  re-elected  Honorary  Secretary 
for  the  Scottish  District. 


Bye-Laws. 

Mr.  J.  Bryce  :  I  have  only  to  report  on  the  new  bye-laws 
that  since  the  last  meeting  at  Berwick-on-Tweed,  we  have  had 
the  question  disposed  of  so  far  as  the  matter  of  framing  the 
bye-laws  is  concerned.  We  have  framed  a  new  set,  and  sent 
them  to  the  Burgh  Officials'  Association,  a  body  which  is  com- 
posed chiefly  of  town  clerks,  and  we  look  to  them  to  give  the 
finishing  touch.  There  is  nothing  like  the  legal  mind  for  paring 
off  the  excrescences  that  the  burgh  officials  put  on.  When  they 
are  returned  we  shall  send  them  to  the  Secretary  for  Scotland 
and  the  Local  Government  Board  for  approval,  and  I  hope  that 
long  before  the  next  meeting  we  will  be  able  to  say  that  these 
bye-laws  have  been  sanctioned  by  the  higher  authorities,  and  can 
be  put  in  force,  by  any  burgh  in  Scotland, 
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THE  MUNICIPAL  WOKKS  OF  THE  CITY  OF 
ST.  ANDREWS. 

By  WILLIAM  WATSON,  Burgh  Surveyor. 

Historical. 

St.  Andrews'  Municipal  History  is  to  a  large  extent  bound  up 
with  the  history  of  its  bishops  and  archbishops  who  were 
overlords  of  the  burgh,  and  spoke  of  it  as  "  Our  City  of  St. 
Andrews." 

St.  Andrews  occupied  the  fifth  place  amongst  the  group  of 
buighs  incorporated  under  David  I.,  and  its  oldest  extant 
charter  was  granted  by  David's  nephew  and  successor,  Malcolm 
IV.  (1153-1165). 

St.  Andrews  differed  considerably  from  the  great  majority 
of  the  sister  burghs,  the  deliberations  and  actions  of  its  civic 
rulers  being  subject  to  the  control  of  the  bishops  and  archbishops 
of  the  See. 

An  Act  of  Parliament  passed  in  1424  which  granted  to 
the  Craftsmen  of  the  Burghs  the  privilege  of  having  deacons  in 
each  craft,  whose  duties  were  to  "  assay  and  govern  all  work 
made  by  the  workmen  of  his  craft,"  did  much  to  foster  trade, 
and  raise  the  social  condition  of  the  craftsmen,  and  these 
deacons  of  crafts  continued  in  the  full  exercise  of  powers — 
xmtil  the  privileges  were  taken  away  by  the  Eeform  Act  of 
1832 — far  in  excess  of  those  possessed  by  the  magistrates  of 
the  present  century. 

There  is  no  lack  of  interest  in  reviewing  the  gradual  decline 
of  the  city  to  the  year  1745,  and  a  description  ne>ar  that  date 
gives  the  following :  "  The  city  is  first  seen  on  the  south  from 
the  summit  of  a  hill,  and  as  we  descend  to  it  the  prospect  varies 
every  minute.  On  the  south  and  south-west  are  seen  the  grand 
ruins  of  the  castle  and  cathedral,  which,  with  part  of  the  town, 
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are  still  enclosed  by  a  wall  twenty  feet  high,  with  lofty  towers  in 
it  at  equal  distances.  When  we  enter  the  town  we  see  on  each 
hand  the  tottering  remains  of  fine  buildings  with  mean  huts 
and  shades  adjected  to  them,  and  very  naturally  think  on  the 
unstability  of  all  earthly  things." 

In  the  year  1842  a  strong  effort  was  made  to  restore  the 
prosperity  of  St.  Andrews,  and  the  Council  of  that  date  set  their 
minds  to  make  the  town  attractive,  and  although  slow  but  sure 
progress  has  been  made,  it  nevertheless  has  gone  on  until  at 
the  present  it  stands  high  as  a  he4ilth  resort. 

The  whole  history  of  the  old  grey  city  as  a  seat  of  learning 
is  rich  in  historical,  antiquarian,  and  literary  associations,  and 
the  ruins  and  edifices  of  by-gone  years  give  a  majestic  testimony 
to  the  power  and  worth  of  our  forefathers. 

St.  Andrews,  the  home  of  golf,  is  situated  on  the  east  coast 
of  Fife,  and  the  geological  character  of  the  subsoil  is  generally 
sand  with  occasional  areas  of  surface  clay  and  rock,  the  out- 
crop of  which  is  clearly  seen  along  the  whole  frontage  of  the 
beautiful  bay. 

The  town  has  a  gradual  slope  from  the  centre  at  a  level  of 
86  O.D.  down  towards  the  sea,  and  the  climate  of  the  town  is 
bracing  and  particularly  healthy. 

The  health  of  the  town  is  exceptionally  good,  the  death-rate 
for  year  ending  December,  1906,  being  11*992  per  1000,  and 
the  average  for  the  past  ten  years  is  13144  per  1000. 

St.  Andrews  is  undoubtedly  a  seat  of  education  and  eccle- 
siastical learning,  and  amongst  its  chief  attractions  is  the 
University  and  Colleges  founded  in  1411,  also  handsome  blocks 
of  modem  schools  for  young  ladies  governed  by  a  committee  of 
local  ladies  and  gentlemen. 

There  is  no  particular  industry  other  than  golf-club  making, 
which  lias  developed  greatly  during  the  past  few  years. 


Statistical. 

The  burgh  \a  51373  acres  in  area,  exclusive  of  314*866  acres 
of  golf  links,  and  is,  for  municipal  purposes,  divided  into  three 
wards.  The  population  (1901)  was  7621,  and  at  the  present  is 
estimated  at  about  8000.  The  rateable  value  is  63,100/.,  equal 
to  7'88/.  per  head  of  the  estimated  population. 
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The  rates  for  the  current  year  amount  to  28,  6  j\d.  in  the  L, 
and  a  penny  per  1/.  assessment  realises  262/. 


Estimated 
expendiiure. 
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Street  Lighting. 

The  streets  are  lighted  by  4  arc  lamps  and  294  gas  lamps, 
and  maintained  by  the  Council.  Gas  and  electricity  are  supplied 
by  private  companies.  The  cost,  for  electric  current,  including 
renewal  of  carbons  and  trimming  to  the  4-10  ampere  electric 
lamps  of  2000  c.p.,  being  29/.  3s.  per  annum,  equal  to  2'9d.  per 
unit,  burning  1206i  bours  each. 

The  arc  lamps  axe  situated  in  the  centre  of  the  carriage  way, 
and  are  extinguished  at  10.30  p.m.  each  night,  and  thereafter 
8-16  c.p.  incandescent  lights  are  automatically  switched  on,  the 
cost  of  which,  burning  2463  hours  per  annum,  is  15/.  4s.  4d. 

The  cost  of  gas  is  3s.  4d.  per  1000  cubic  feet,  and  through- 
out the  town  annually  there  is  a  progressive  change  from  flat 
flame  burners  to  incandescent  3  feet  per  hour  burners. 

The  lighting  hours  per  annum  are  as  follows: — All  night 
lamps,  Nos.  97,  lit  at  sunset  and  extinguished  at  sunrise,  3749 
hours;  other  than  night  lamps,  Nos.  197,  lit  at  sunset  and 
extinguished  at  10.30  p.m.  1206  hours. 

The  cost  of  lighting  per  lamp,  including  gas,  labour,  mantles, 
and  repairs,  is — night  lamps  2/.  18s.  per  annum,  other  than  night 
lamps  11,  14s.  9d,  per  annum. 

The  total  cost  of  public  lighting  is  720/. 

*  Burgh  General  Assessment  includes  lighting,  cleansing,  watching,  fire 
brigade,  bathing,  amenities,  and  Links  Department. 
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Cleansing  and  Scavenging. 

The  roads  and  streets  for  the  purpose  of  cleansing  are 
divided  into  five  districts  or  *'  beats/'  and  one  cart  is  allocated 
to  each  district  in  the  fprenoon,  and  in  the  afternoon  two  carts 
are  only  out  to  pick  up  all  street  sweepings.  This  system  has 
been  found  to  work  very  eflBciently,  and  ensures  that  all  house 
refuse  and  sweepings  are  removed  daily. 

The  corporation  owns  one  4- wheel  dust-waggon,  capacity 
2^  cubic  yards,  and  four  dust-carts ;  these  are  horsed  by  a  con- 
tractor at  a  charge  of  £290  per  annum. 

With  regard  to  the  disposal  of  house  refuse,  etc.,  it  is  carted 
to  a  dep6t  outside  the  burgh  boundary,  where  it  is  freed  of 
all  tins,  rags,  etc.,  and  thereafter  disposed  of  to  farmers  at  6^. 
per  ton. 

The  question  of  disposing  of  the  refuse,  which  is  fast 
becoming  unmarketable  and  at  the  same  time  a  nuisance,  due 
to  the  liability  of  the  loose  and  dry  nature  of  the  rubbish  and 
paper  being  easily  blown  with  each  variable  wind  over  the 
adjoining  district,  is  being  considered  by  the  corporation,  who 
are  alive  to  the  importance  of  this  matter  and  the  advisability 
of  laying  down  a  destructor  plant. 

A  weekly  system  is  in  operation  whereby  a  large  proportion 
of  the  loose  waste-paper  is  collected  in  bags  and  disposed  of  to 
a  firm  of  merchants. 

The  average  quantity  collected  per  annum  amounts  to  about 
thirty  tons,  and  the  sum  realised  is  75.  Qd,  per  ton  free  on  rail  at 
the  Station.  This  price  just  meets  the  cost  of  labour  and  cartage. 
Although  it  does  not  appear  financially  to  be  a  profitable  deal, 
the  advantages  derived  are  great  in  so  far  that  a  nuisance  is 
mitigated  and  the  general  appearance  of  the  streets  improved. 

EoADS  AND  Streets. 

There  are  sixty-one  streets  within  the  burgh,  which  extend 
to  11 J  miles,  of  which  3i  miles  are  main  or  statute  labour  roads. 
Other  roads,  lanes,  8J. 

Of  the  above,  11'12  miles  are  macadamised, 

0*62  mile  is  paved  with  Whinstone  blocks, 
0*01  mile  is  paved  with  limmer  asphalte  on 
6"  foundation  of  cement  concrete. 
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The  widest  street  is  102  feet,  and  all  new  streets  since  1903 
are  not  less  than  40  feet  in  width.  The  paved  streets  consist 
of  Whinstone  Newburgh  setts  3i"  'x  6i",  laid  on  a  prepared 
foundation,  with  a  cushion  1"  thick  of  sharp  sea-sand,  and 
grouted  with  Portland  cement  1  to  4,  and  at  a  cost  of  6«.  3d. 
per  square  yard. 

In  the  year  1905,  73§  lin.  yards  of  compressed  rock  asphalte 
1^"  thick,  laid  on  a  6''  concrete  foundation,  was  laid  at  a  cost  of 
10s.  9d.  per  square  yard. 

The  proportion  of  paved  streets  is  low  in  comparison  to  that 
of  ordinary  macadam,  but  in  a  residential  town  macadam  is  to 
be  preferred. 

Previous  to  the  year  1905,  6^  miles  of  the  macadamised 
roads  were  maintained  under  contract  with  the  District  Com- 
mittee of  the  County  Council  at  an  annual  cost  of  £670,  equal 
to  £105  158.  9d.  a  mile,  and  the  remainder  of  secondary  roads 
and  public  walks  were  maintained  by  the  Town  Council.  The 
Town  Council  at  that  date  reconsidered  the  terms  of  their  con- 
tract, and  in  a  report  to  his  council  the  Surveyor  submitted  that 
the  control  and  management  of  the  streets  should  be  placed 
dii-ectly  in  the  council's  hands,  with  the  result  that  the  highways 
are  now  under  his  department. 

The  macadamised  roads  were  handed  over  in  a  good  state  of 
repair  by  the  county  authorities,  and  the  work  of  keeping  them 
in  a  condition  suitable  to  the  now  popular  mode  of  traffic  is  a 
matter  of  ever-increasing  responsibility. 

It  is  oft  repeated  that  the  motor  has  come  to  stay,  and, 
indeed,  from  observations,  St  Andrews  has  its  share  of  this 
traffic,  and  it  is  a  matter  of  congratulation  that  the  authorities 
are  alive  to  this  problem,  and  are  endeavouring  to  maintain  the 
roads  in  an  efficient  state  for  such  traffic,  and  also  adopting 
almost  universally  the  tar-painting  of  all  their  streets. 

Since  the  Au^or  took  over  the  maintenance  of  the  streets, 
the  method  adopted  in  repairing  the  ordinary  macadam  is  that 
the  roads  are  commenced  about  the  end  of  March. 

The  work  is  carried  on  until  the  middle  of  May,  when,  if 
the  weather  is  suitable,  tar-painting  is  at  once  commenced  and 
pushed  forward  with  all  despatch. 

In  the  coating  of  ordinary  macadam,  where  a  light  traffic 
can  be  assured,  2^"  machine-broken  whinstone  metal  from 
Newburgh  is  laid  down,  hard-rolled,  and  the  only  binding  used 

Digitized  by  VjOOQ IC 


THE  MUNICIPAL  WORKS  OF  THE  CITY  OF  ST.  ANDREWS.      235 

is  dust  and  chips  from  the  stone-breaker,  no  earthy  or  loamy 
sand  or  gravel  being  allowed,  and  to  this  method  the  Author 
attributes  the  absence  of  the  large  proportion  of  detritus  and 
dust  incident  to  a  road  where  an  undue  proportion  of  earthy 
substance  is  used  as  binding. 

In  the  main  thoroughfares  2^  hand-broken  metal  is  laid 
with  binding  in  the  same  manner,  and  after  the  whole  area  has 
been  thoroughly  consolidated  with  the  steam-roller,  and  the 
moisture  from  watering  partially  dry,  a  sprinkling  of  fine  chips, 
X'  peas,  and  dust,  is  spread  over  the  surface,  which  in  course 
work  into  the  interstices  of  the  metalling  and  leaves  a  smooth 
surface. 

During  the  month  of  April,  1906,  the  Author  recommended 
his  Council  to  try  an  experiment  of  tar-painting  one  of  the 
principal  streets  in  the  city  at  an  estimated  cost  of  £5,  and 
this  work  was  readily  agreed  to  and  operations  commenced 
therewith. 

This  experiment  was  eminently  successful,  and  was  the 
precursor  of  an  extension  of  the  method,  so  much  so,  that  in 
the  course  of  two  months  26,000  super,  yards  were  treated, 
equal  to  a  length  of  1*66  miles  on  a  roadway  24'  wide. 

The  system  adopted  in  the  treatment  of  the  surface  of  the 
roadway  was  as  follows : — A  street,  preferably  in  good  order  and 
recently  repaired,  was  thoroughly  swept  witti  the  rotary  brush 
of  all  loose  dust,  leaving  the  surface  metal  with  almost  a  mosaic 
appearance,  and  thereafter  cold  gas  boiled  tar  was  sprinkled 
from  a  2-gallon  watering-pan,  fitted  with  a  nozzle  8'' 
long  and  ^  openings,  so  as  to  allow  the  tar  to  flow  •  freely 
on  to  the  surface ;  immediately  following  this  a  gang  of  work- 
men with  old  bass  brooms,  rubbed  the  tar  well  into  the  road 
surface.  After  the  brushing  a  slight  coating  of  whin  chips, 
not  larger  than  \"  peas,  was  spread,  and  the  traffic  allowed 
to  resume  almost  immediately. 

The  first  street  coated  was  similarly  treated  in  the  month  of 
August,  and  at  present  the  sides  of  the  road  are  in  good  order, 
although  the  crown  has  worn  slightly. 

During  the  past  severe  winter  no  sign  of  mud  was  observed 
in  this  particular  street,  which  has  a  longitudinal  gradient  of 
1  in  307,  and  a  cross-section  of  1  in  12. 

The  work  was  carried  out  in  warm  weather,  and  to  assist 
the  tar  to  spread  easily  a  mixture  of  1  in  40  of  crude  paraffin 
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oil  was  added.  During  the  season,  with  an  exposure  to  variablo 
winds  such  as  a  seaside  resort  experiences,  it  was  found  that  a 
greater  state  of  comfort  was  enjoyed  than  was  obtainable  by 
street  watering. 

No  difficulty  arose  with  what  was  universally  predicted, 
that  wet  tar  would  ruin  carpets,  etc. 

The  cost,  inclusive  of  all  labour,  plant,  tar,  oil,  chips,  etc., 
worked  out  at  a  total  of  0'84d.  per  super,  yard. 

During  the  current  year  it  is  proposed  to  extend  this 
process  so  that  nearly  4  miles  of  streets  will  be  treated. 

The  advantages  of  tar  painting  observed  during  last  season 
may  be  summarised  briefly : — A  bituminous  waterproof  to  the 
surface,  an  easy  freedom  with  which  the  surface  dries  after  heavy 
rain,  a  minimum  of  detritus  and  dust  which  gradually  grind  off 
a  hard  substance,  a  marked  reduction  of  labour  to  the  cleansing 
department,  and  a  longer  life  to  the  roadway  at  a  comparatively 
small  initial  cost  as  compared  with  the  usual  method. 

Under  modern  traffic  conditions  it  is  advantageous  to  renew 
the  treatment  once,  at  least,  in  three  to  four  months,  and  there- 
after annually. 


Footpaths. 

All  new  footpaths  are  formed  in  accordance  with  a  specifi- 
cation adopted  by  the  Council,  and  consist  of  a  6"  foundation 
of  hand-packed  stones,  wedged  up  and  blinded  with  sea-gravel ; 
a  4"  coating  of  one  part  Portland  cement  to  four  parts  1  J" 
whin  metal  or  gravel  is  laid,  and  finished  with  a  coat  1" 
thick,  composed  of  equal  parts  of  granite  chips  and  cement 
floated  with  a  steel  float  and  rolled  with  an  indented  brass 
roller. 

The  kerbing  is  formed  by  a  2  J"  deep  by  J"  thick  M.L  rail, 
having  spikes,  6"  long,  turned  into  the  concrete,  and  not  more 
than  10"  apart. 

The  water-channels,  9"  broad  by  6"  deep,  are  set  on  2J" 
whin  metal,  grouted  with  cement  with  a  slight  sand  cushion, 
and  no  channel- stone  to  be  longer  than  18  inches,  and  finished 
with  a  single  row  of  4"  by  7"  setts.  The  cost  of  forming  is  as 
follows:— Cement  concrete,  55.  per  yard;  kerb  of  iron,  2$.  per 
lin.  yard  ;  channel  and  setts,  3.*?.  6rf,  per  lin.  yard. 
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Trees. 

The  planting  of  trees  in  the  principal  streets  has  been 
steadily  advancing,  and  at  the  present  there  are  150  trees 
which  were  originally  planted  by  the  proprietors  in  the  various 
streets. 

The  trees  found  best  suited  to  the  district  are  a  variety  of 
the  common  lime  or  lindey  {TUia  vxdgaris).  The  Council 
undertake  the  work  of  trimming  and  pruning  at  an  average 
cost  of  33/.  per  annum. 

Bathing. 

The  bathing  facilities  provided  are  enjoyed  by  those  who 
sojourn  to  the  town,  and  at  the  Step  Eock  the  natural  advan- 
tages presented  by  the  formation  of  the  beach  and  reef  of  rocks, 
allowed  the  Corporation  scope  to  place  there  what  is  considered 
one  of  the  largest  open-air  swimming  ponds  and  shelters  in 
Scotland. 

Previous  to  the  year  1902  the  Corporation  provided  a  portable 
shelter  for  the  use  of  bathers,  who  enjoyed  a  dip  only  when  the 
tide  was  suitable. 

The  Author  was  instructed  to  prepare  designs  with  estimate 
of  cost  of  a  low-water  swimming  pond  suitable  for  bathers  to 
enjoy  a  bathe  at  all  conditions  of  the  tide,  and  accordingly  in 
April,  1902,  a  commencement  was  made  to  construct  the 
existing  pond  and  extensions  to  the  bathing  shelters. 

The  swimming  pond  is  300'  long  by  an  average  widtli  of 
100',  an  area  of  nearly  an  acre,  with  a  top-water  level  2'  below 
H.W.M.O.S.T.,  and  was  constructed  along  the  reef  of  rocks 
on  the  north,  south,  and  east  sides  of  the  Step  Eock.  The 
depth  of  water  at  the  shallow  end  is  2',  and  at  the  deep  end  8'. 

The  side  walls  of  the  pond  are  constructed  in  cement  concrete 
in  the  proportion  of  1  part  by  measure  of  Portland  cement  to 
4  parts  clean  gravel  or  whin  metal  to  pass  through  a  2"  ring. 
The  walls  are  finished  2'  6"  thick  at  top,  and  have  a  batter  of 
1  in  8  on  the  outside.  9"  broad  steps  are  formed  every  2'  down- 
wards, the  thickness  of  the  north  wall  at  the  bottom  being  6'. 

The  top  of  the  concrete  wall  is  plastered  with  a  coating  of 
cement  plaster  |"  thick,  1  to  1,  and  finished  with  a  wooden 
float« 
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The  inside  arris  of  the  wall  has  a  projecting  nosing  of  1^'^ 
and  underneath  the  nosing  is  placed  a  galvanized  iron  tube  rail 
If"  in  diameter,  with  caps  screwed  on  ends  and  fixed  with  batt 
bolts  to  the  wall. 

Two  flap  inlet  valves,  12"  and  18"  diameter  respectively,  are 
fixed  in  the  east  wall  for  filling  purposes,  during  low-stream 
tides,  and  an  18"  wall  sluice  is  fixed  at  the  deepest  end  for  the 
daily  emptying  of  the  pond. 

The  entire  cost  of  the  scheme  was  850/. 

No  charge  is  made  for  the  pond,  but  shelters  are  provided, 
where  a  nominal  charge  of  Id.  per  bather  is  made,  and  a 
revenue  of  95Z.  is  annually  collected,  sufficient  to  meet  the 
expenses  incurred,  only  interest  and  sinking  fund  being  charged 
against  the  General  Assessment  Account. 

A  rescue  boat  and  attendant  are  daily  in  attendance,  and  it 
is  a  matter  of  congratulation  that  no  drowning  accident  has 
occun'ed  at  this  station. 

Two  years  after  the  construction  of  this  pond,  a  similar 
pond  was  designed  by  the  Author  at  the  Castle  bathing  station 
for  the  ladies. 

This  pond  is  160'  long  and  65'  broad,  an  area  of  38  poles. 
The  depth  of  water  at  the  shallow  end  is  6",  and  at  the  deep 
end  5'  6". 

The  construction  of  the  walls  was  in  cement  concrete,  and 
in  all  respects  similar  to  the  pond  at  the  Step  fiock.  The  cost 
of  the  pond  was  293/.,  and  the  erection  of  a  shelter  was  160/. 

A  charge  of  Id,  is  made  for  the  use  of  the  shelter,  and  a 
revenue  of  21/.  is  collected. 

The  bathing  shelters  are  so  designed  that  the  entire  wood- 
work is  taken  down  at  the  end  of  each  season. 

An  additional  shelter  is  also  provided  on  the  fine  stretch  of 
sand  known  as  the  West  Sands,  and  is  also  largely  taken 
advantage  of.    Cost  45/. 

Women  attendants  are  stationed  at  each  of  the  ladies' 
bathing  shelters. 

Bruce  Embankment. 

The  work  of  reclaiming  fix)m  the  foreshore  has  steadily  been 
advancing  since  the  inception  of  the  scheme  in  1882,  and  at  the 
present  an  extent  of  4^  acres  has  been  reclaimed. 
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The  extension  of  a  heavy  retaining  wall  was  commenced  in 
the  beginning  of  1904,  and  a  concrete  wall  150  lin.  yards  in 
length  was  constructed. 

The  wall  is  founded  throughout  its  entire  length  on  the 
rock,  and  has  a  total  height  of  20'  above  the  level  of  the  surface 
of  the  sand.  The  wall  is  7'  6"  thick  at  the  base,  and  is  reduced 
in  width  towards  the  top  by  stepping  it  at  the  back  or  land  face, 
and  by  a  batter  of  1  in  8  on  the  sea  face,  finished  at  3'  0"  thick 
at  the  level  of  high  water  mark  ordinary  spring  tides.  At  this 
level  a  3'  0"  high  parapet  wall  was  added. 

The  wall  is  constructed  in  4  parts  2J"  whin  metal,  one  part 
sand  and  one  part  Portland  cement,  and  the  cost  amounted  to 
1478/.,  equal  to  9/.  18s.  Od.  per  lin.  yard. 

The  filling  in  has  been  gradually  advancing  and,  apart  from 
the  increase  of  valuable  land  to  the  community,  provides  an 
excellent  rubbish  heap.  In  the  near  future  a  further  extension 
is  contemplated,  and  the  original  scheme  of  laying  a  12'  broad 
foot  pavement  will  also  be  completed. 

Lines. 

The  Golf  Links,  which  are  pre-eminently  regarded  as  with- 
out a  rival  in  the  kingdom,  were  purchased  for  the  good  of  the 
community  under  the  St.  Andrews  Links  Act,  1894,  at  a  cost  of 
10,000/. 

The  old  historic  course  over  which  the  amateur  and  open 
championships  are  played,  and  the  New  Course,  which  is  also 
of  exceptional  sporting  merit,  are  vested  in  a  Green  Committee, 
consisting  of  five  members  of  the  Eoyal  and  Ancient  Golf  Club 
and  two  members  of  the  Town  Council. 

There  is  also  the  third  or  Jubilee  Course  and  putting  green 
for  children,  maintained  and  kept  in  repair  by  the  Town  Council, 
at  an  annual  cost  of  126/. 

Water  Supply. 

The  inhabitants  previous  to  1782  were  dependent  for  their 
water  supply  from  shallow  wells,  and  in  that  year  a  tank  was 
built  at  the  Grange  158*00  O.D.,  where  a  limited  supply  was 
had  to  meet  the  wants  of  the  public. 

This  system,  which  is  still  in  operation,  was  augmented  in 
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the  year  1867  by  the  Water  Commissioners  taking  a  supply 
from  one  of  the  streams,  about  2  miles  from  the  City,  and  there 
constructing  a  small  reservoir  of  a  capacity  of  180,000  gallons 
or  thereby.  This  supply  kept  the  town  going  from  hand  to 
mouth  until  1884,  until  with  an  increasing  store  of  complaints 
as  to  quality  and  quantity  an  eflFort  was  strenuously  made  to 
introduce  the  now  "  famous  "  Lochty  scheme. 

The  Author  repeats  that  it  gained  great  notoriety,  because  in 
the  same  year  that  the  Council  approved  of  the  introduction 
of  this  scheme,  fixed  contracts,  and  saw  the  work  of  construction 
well  advanced,  fateful  November  brought  a  sweeping  majority 
returned  to  oppose  the  further  carrying  out  of  the  work.  This 
they  eflFectually  carried  out,  and  instructions  were  given  to  stop 
the  work  therewith,  in  direct  opposition  to  the  advice  of  their 
engineer  of  that  date,  and  a  resolution  was  carried  to  improve 
the  then  existing  works. 

The  total  cost  of  abandoning  these  works  was  11,800/., 
which  to  this  day  stands  a  blot  on  the  page  of  the  municipal 
progress  of  the  town. 

Another  engineer  was  called  in  to  report  on  the  extension 
of  the  existing  system,  and,  after  deliberations,  Cairnsmill 
lieservoir,  near  the  site  of  the  original  pond,  with  a  capacity  of 
3J  millions  and  situate  at  187'00  O.D.,  was  carried  out,  also 
an  extension  to  the  filters  at  Fipeland,  situate  at  149*00  O.D., 
and  a  mile  to  the  south  of  the  town,  at  a  cost  of  7000/. 

These  filters  are  still  in  use,  and  have  an  area  of  3980  square 
feet,  and  capable  of  filtering  200,000  gallons  per  24  hours. 

Again,  in  1898,  the  Council  found  it  necessary,  owing  to  the 
extensive  introductions  of  sanitary  appliances  into  the  houses, 
to  further  augment  the  storage,  with  the  result  that  the 
Balrymouth  Eeservoir  was  constructed  as  a  further  partial 
increase  to  the  storage. 

This  reservoir  was  placed  in  the  upper  reaches  of  the  stream, 
which  formed  a  feeder  to  the  Cairnsmill  Eeservoir,  and  only 
added  storage  capacity  of  14  million  gallons  to  the  supply. 

This  reservoir  is  situate  at  335*00  O.D.,  and  has  a  maximum 
depth  of  40'  at  the  embankment  end. 

There  were  also  added  four  new  filters  and  clear  water  well 
placed  60'  above  the  then  existing  filters  at  Fipeland. 

These  filters  have  a  total  area  of  4000  square  feet,  and  are 
capable  of  filtering  200,000  gallons  per  day.    The  clear-water 
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woll  lias  a  capacity  of  153,750  gallons,  and  is  entirely  built  of 
cement  concrete  walls  plastered  with  a  J"  coat  of  1  to  1  cement 
finished  smooth. 

The  roof,  which  is  flat,  is  constructed  with  steel  girders 
5'  IJ"  apart,  and  filled  in  with  cement  concrete,  and  covered 
with  a  soiling  1'  deep. 

The  media  in  the  filters  is  as  follows-. — 

Finesaiid         TO" 

Coftne  sand      •        4" 

Whinetone  chippingB  d"  to  J")       2" 

Gravol,  J"  peaa  to  IJ"           6" 

Whinstono  (1"  not  more  than  2") 1' 6" 

Total  J    ...    4'  3" 

With  regard  to  the  cleaning  of  the  filters,  each  filter  is 
cleaned  in  rotation  once  a  month,  and  at  no  time  is  the  top 
sand  allowed  to  be  less  than  V  3''  in  thickness;  with  each 
succeeding  cleaning  a  thin  film  of  sand  about  f "  is  removed,  and 
no  clean  sand  is  put  on  until  the  media  has  fallen  to  its 
minimum  thickness  of  15''.  The  top  sand  used  is  sea  sand 
collected  on  the  foreshore  at  high-water  mark,  and  allowed  to 
lie  exposed  to  the  action  of  the  weather  for  at  least  six  months 
before  use. 

There  is  no  washing  of  sand,  as  the  Author  finds  he  has  a 
ready  demand  for  the  dirty  sand  from  the  farmers,  and  the 
expense  of  carting  amounts  to  81.  10s,  per  annum. 

The  water  from  the  higher  filters  has  a  connection  to  the 
clear-water  wells  at  Lower  Pipeland  at  an  elevation  of 
14900  O.D.,  which  forms  the  initial  head  of  the  town  mains. 

There  are  three  C.I.  delivery  mains  to  the  town,  10",  6", 
and  4V'  in  diameter,  and  so  connected  that  each  main  can  be 
used  independently  or  collectively  as  occasion  arises. 

In  the  month  of  October,  1905,  five  years  after  the  com- 
pletion of  the  Balrymouth  reservoir,  the  Author  was  instructed 
to  report  on  the  existing  works,  and  to  consider  the  question  of 
an  additional  supply  from  other  sources. 

In  dealing  with  this  matter  the  Author,  after  an  exhaustive 
Purvey  of  the  district,  recommended  to  his  council  the  adoption 
of  the  construction  of  a  reservoir  capacity  30  millions  and 
relative  works,  and  situate  at  362*50  O.D.,  at  a  cost  of  21,000Z. 

The   CJorporation   thereafter  remitted   the  reports  of  the 
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Author  and  former  engiaeers  to  Messrs.  G.  H.  Hill  &  Sons, 
consulting  engineers,  Manchester,  who,  in  the  course  of  an 
exhaustive  examination,  advised  the  Town  Council  to  (1)  con- 
sider the  desirability  of  fully  investigating  a  proposed  new  site 
for  a  reservoir  at  Lumbo  Deu,  to  have  a  proposed  storage  of 
45  million  gallons;  this  reservoir  to  be  constructed  on  the 
existing  drainage  area,  where  no  compensation  to  the  stream 
exists ;  and  (2)  that  a  supply  of  water  from  Dundee  was  the 
most  advantageous  of  all  the  schemes  submitted  to  them. 

The  result  of  this  report  opened  up  fresh  ground  for  the 
consideration  of  the  Corporation,  and  they  resolved  to  remit  the 
subject  further  to  Messrs.  Bruce  and  Proudfoot,  civU  engineers, 
to  prepare  a  summary  of  all  the  respective  schemes,  with  esti- 
mate of  cost,  that  had  from  time  to  time  been  prepared  on  tliis 
subject,  with  the  view  of  allowing  the  Council  to  seriously 
tackle  what  can  now  only  be  described  as  an  exceedingly 
"  vexed"  subject;  and  one  would  at  the  present  hesitate  before 
saying  what  scheme  will  be  adopted. 

With  the  increased  pressure  from  the  new  wprks,  it  was 
found  that  many  of  the  distributing  mains  throughout  the  city 
were  found  defective  in  size,  and  the  Author  was  authorised  to 
carry  out  the  laying  down  of  the  following  new  mains  in  three 
of  the  principal  streets,  viz. — 

1,550  lin.  yards  S"  main 

833    „       „      7"      „ 
],100    „       „      6"      „ 

and  the  cost,  including  lifting  old  pipes,  renewing  services,  and 
connecting  cross  streets,  was  £2607. 

The  laying  of  the  mains  calls  for  no  special  mention.  Hatch- 
boxes  were  introduced  at  the  extreme  ends,  and  fire  hydrants 
placed  at  210'  apart.  All  sluice  valves  at  intersecting  streets 
were  placed  in  a  line  with  the  building  Ime  of  the  houses. 

The  daily  average  consumption  for  the  past  five  years  to  a 
population  estimated  at  8000  has  been — 

1902 309,700 

1903 337,000 

1904 402,500* 

1905 334,300 

1906 349,216 

The  water  rate  is  8d.  per  £  on  rental. 

*  New  water  moinB  were  laid. 
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Mr.  J.  R  FiNDLAT :  The  first  point  that  strikes  me  is  the 
very  high  valuation  of  the  town.    I  do  not  think  any  other 
burgh  has  quite  so  high  an  assessment     In  Leith  it  is  only  6/. 
per  head.    A  total  rate  of  2s.  6^^.  seems  very  low  indeed. 
I   notice  Mr.  Watson  says  that   tar-painting  of   the  roads 
is  satisfactory,  and  that  there  is  no  mud  in  the  streets  at  all. 
I  find  in  streets  where  there  is  heavy  trafiSc  that  the  tar 
works  up  into  ridges  of  black  mud.    In  streets  with  light  traffic 
there  is  no  mud.     I  noticed  that  Mr.  Watson  adds  a  quantity 
of  crude  paraffin  oil  to  the  tar.     I  would  like  to  know  if  this 
has  been  successful.    The  cost  of  tar-painting  the  roads  (0'84d. 
per  super,  yard)  is  very  low,  indeed.  With  reference  to  footpaths 
the  cost  of  5s.  per  yard  seems  rather  high.     In  my  own  burgh 
this  work  costs  Ss.  6d.  per  yard.     Possibly  there  is  some  reason, 
for  this.    A  coating  of  4"  thick  appears  a  very  heavy  coating 
for  footpaths.    I  should  think  that  a  coating  of  2^"  or  3'^ 
would  give  as  good  results  if  put  upon  a  good  foundation. 
The    tree    planting    which   has    been    been    carried    out    in 
St.  Andrews  I  think  a  very  good  thing,  although  in  the  large 
buighs  it  is  quite  out  of  the  question,  except  in  the  suburbs. 
The  bathing  facilities  seem  to  be  altogether  unique.     I  hope 
the  members  will  have  an  opportunity  of  seeing  the  outdoor 
bathing  pools.    The  only  other  point  is  as  to  the  water  supply. 
It  appears  an   extraorcUnary  thing  to  abandon  works  which 
have  cost  nearly  12,000Z.     This  appears  to  have  been  done  at 
election  time — of  course  such  things  happen  then.    I  presume 
that  this  work  is -entirely  unremunerative.    If  the  town  can 
afford  to  throw  12,000/.  away,  it  is  no  surprise  that  the  water 
rate  is  high — and  it  deserves  to  be  high. 

Mr.  J.  R.  Wilson  :  Mr.  Watson's  price  for  tar-paintiug  is 
exceptionally  small.  In  England  the  prices  come  out  at  about 
2d.  per  square  yard.  I  think  Mr.  Watson  is  conducting  his 
experiments  on  a  very  cheap  and  satisfactory  basis.  I  think 
the  price  of  5s.  for  footpaths  is  a  little  over  the  mark ;  in  my 
district  we  can  get  the  work  done  from  3s.  9d.  to  4s.,  the 
thickness  of  the  paving  being  the  same.  The  trees  are  an 
exceptionally  fine  feature  of  St.  Andrews.     In  regard  to  the 
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bathing  facilities,  too,  the  Corporation  are  to  be  congratulated  ou 
getting  their  swimming-pond  made  so  cheaply. 

Mr.  P.  G.  Smith  :  1  should  like  to  ask  if  the  cost  of  the 
footpaths  includes  any  extra  work — for  instance  the  kerbing. 
In  my  burgh  we  are  trying  to  emulate  what  St.  Andrews  are 
doing  in  the  matter  of  bathing  facilities.  I  can  sympathise 
^ith  Mr.  Watson  over  his  difficulties  in  water  supply.  I  am 
of  opinion  every  Corporation  should  be  the  owners  of  its  own 
water  supply,  provided  it  can  be  got  at  a  reasonable  cost  and  a 
reasonable  distance. 

Mr.  E.  Dickinson  :  Mr.  Watson  is  to  be  congratulated  on 
having  a  Council  to  serve  who  insist  upon  what  is  done  being 
well  done.  The  County  Council's  contribution  of  105^.  15s.  9d. 
a  mile  towards  the  maintenance  of  the  main  road  in  the  burgh 
is  a  very  handsome  one,  compared  with  us  on  the  other  side  of 
the  border. 

The  Chairman  :  I  can  confirm  what  has  been  stated  about 
the  footpaths,  although  the  price  stated  is  high.  In  Glasgow 
the  work  is  done  for  35.  6rf.  per  square  yard,  and  some  of  the 
material  used  has  to  be  brought  a  considerable  distance.  As  to 
different  engineers  in  St.  Andrews  having  different  views  as 
to  water  schemes,  I  think  the  Council  would  be  well  advised  to 
remain  with  their  own  engineer.  As  to  the  death  rate,  it  is  very 
low ;  but  I  see  no  reason  why  there  should  be  any  deaths  at  all 
in  St.  Andrews.  I  am  also  interested  in  hearing  what  they  do 
with  their  sewage ;  that  is  a  very  difficult  problem  in  all  burghs. 
I  should  like  to  know  if  there  is  any  method  of  treatment  before 
discharge. 

Mr.  Watson  :  I  thank  you  very  sincerely  for  the  manner 
in  which  you  have  received  the  i)aper.  With  regard  to  Mr. 
Kndlay's  remarks,  the  tar  is  gas  boiled  tar  applied  cold.  We 
liave  not  heated  a  single  gallon  of  tar.  In  a  residential  town 
the  traffic  is  of  a  light  order.  There  is  very  little  mud, 
where  a  street  has  been  tarred  twice  during  the  summer.  I 
think  the  absence  of  mud  is  to  be  attributed  not  so  much  to  the 
tar  as  to  the  binding  material.  The  addition  of  paraffin  oil  is 
to  get  the  tar  to  flow  freely.  I  have  samples  in  my  office  which 
show  that  the  tar  has  penetrated  well  into  the  road  material. 
As  to  the  concrete  footpaths  it  looks  a  high  price,  but  the 
cement  costs  42s.  per  ton  and  the  metal  5s.  to  6s.  per  cube  yard. 
We  get  a  very  good  class  of  work,  but  there  is  not  mucli 
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competition.  With  reference  to  the  Lochty  water  scheme, 
the  works  were  abandoned,  and  we  have  no  revenue  from 
the  abandoned  work.  As  to  the  sewage  we  have  two  outfalls 
one  on  the  east  and  one  on  the  west  side  of  the  town. 
On  the  west  side  our  sewage  discharge  is  at  low-water  mark, 
about  a  quarter  of  a  mile  from  the  bathing  pond.  All  the  solids 
are  well  broken  up,  and  we  never  see  any  sign  of  sewage  on  the 
sands,  which  are  very  clean  and  free  from  anything  of  an 
offensive  kind.  With  regard  to  the  scheme  for  taking  water 
from  Dundee  the  cost  would  be  6000Z.  for  carrying  a  9"  steel 
main  over  the  Tay  Bridge  and  20,000/.  for  the  9"  cast-iron 
main  from  Dundee  to  St.  Andrews,  a  distance  of  11  miles, 
making  a  total  of  26,0O0Z.  The  price  of  105/.  per  mile  for  the 
maintenance  of  the  main  roads  does  look  a  little  high,  but  we 
are  now  able  to  do  it  at  90/.  per  mile,  taking  an  average  street  of 
24'  wide. 
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CONSTRUCTION  AND  MAINTENANCE 
OF  ROADS. 

BY  THOMAS  AITKEN,  M.Inst.C.E, 
County  Surveyor,  Cupar. 

One  of  the  most  pressing  questions  at  the  present  time  is  the 
change  which  it  is  absolutely  necessary  to  adopt  in  the  making 
of  macadamised  roads  in  order  to  suit  the  altered  conditions  of 
the  trafSc  passing  over  them.  The  advent  of  steam  rolling  and 
the  application  of  the  best  wear-resisting  materials  in  repairing 
roads  were  an  advance  on  previous  methods  of  incalculable 
benefit  to  all  users  of  the  highways.  In  recent  years  a  more 
extended  use  of  the  roads  has  been  made  in  this  country ;  and 
the  employment  of  traction  engines  with  waggons  and  heavy 
motor  vehicles  for  conveying  produce  and  merchandise,  and 
also  the  greater  use  of  fast-travelling  motor-cars,  demand  that 
some  means  be  adopted  for  protecting  and  improving  the  road 
surfaces,  thus  making  them  more  resistant  against  the  greater 
amount  of  wear  created  by  the  increasing  new  form  of  trafSc. 
There  can  be  no  doubt  that  in  a  great  many  instances  formerly 
inferior  road  materials,  procured  from  local  sources,  were  used, 
which  gave  bad  results  and  were  generally  pronounced  in  mud 
and  dust-producing  proclivities. 

By  using  such  materials  for  repairing  roads,  it  is  not  to  be 
wondered  at  that  the  increasing  and  the  new  forms  of  traffic 
have  made  demands  on  those  responsible  for  road  management 
for  improved  conditions.  Even  in  districts  where  the  necessity 
of  employing  the  best  materials  obtainable  and  of  practising 
approved  methods  of  construction  were  not  only  anticipated, 
but  actually  carried  out  in  view  of  such  altered  conditions 
becoming  general,  the  results  have  been  entirely  satisfactory — 
nevertheless,  further  improvement  is  necessary.  It  is  evident, 
however,   that  notwithstanding  the  application   of  the  most 
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suitable  road  stones  and  the  employment  of  a  binding,  varying 
from  loamy  sand  to  the  more  clayey  description  of  material,  the 
finished  road,  under  abnormal  weather  conditions,  suffers  con- 
siderably, owing  to  the  cohesive  or  cementitious  qualities  of  the 
added  material  being  non-efficient.  Even  in  a  normsd  state, 
under  the  altered  and  varying  conditions  of  traffic,  ordinary 
binding  material  is  not  as  satisfactory  as  could  be  desired,  and, 
sooner  or  later,  the  internal  abrasion  of  the  road  stone  coating 
takes  place,  destroying  the  angles  of  the  metaL  The  normal 
conditions  under  which  the  wear  of  a  macadamised  road  pre- 
sented itself  formerly,  in  regard  to  traffic,  were  such  that  the 
disturbing  element  generally  did  not  exist  to  the  same  extent 
compared  with  the  conditions  which  obtain  at  the  present  time. 
The  altered  circumstances,  therefore,  must  be  studied  from  the 
point  of  view  that  the  smrface  of  macadamised  roads  must  be 
made  to  withstand  the  weights  now  permitted  upon  them,  and 
the  eflPects  produced  by  high-speed  motor-cars  under  varying 
climatic  conditions.  Tar-macadam  has  been  laid  as  a  pavement 
in  many  streets  in  Nottingham  for  as  long  as  40  years,  but  the 
cost  would  appear  to  make  its  application  to  county  roads  on  a 
large  scale  prohibitive. 

Many  proposals  have  been  made,  while  road  engineers  have 
for  many  years  past  been  endeavouring  by  various  methods  to 
achieve  the  end  in  view,  a  matter  of  paramount  importance. 
The  most  successful  system  is  the  method  of  tarring  furnace 
slag  know  as  tarmac.  The  process  of  preparing  this  road 
material,  as  in  most  cases  of  tar-macadam,  is  to  thoroughly  dry 
the  stones  by  heating  and  then  applying  hot  tar  and  mixing 
thoroughly.  Limestone  has  hitherto  been  extensively  used  and 
selected  for  tar-macadam,  presumably  on  account  of  its  absorbent 
properties,  while  recently  dense  blast-furnace  slag  of  the  best 
quality — a  harder  and  comparatively  better  wearing  material 
for  similar  reasons — has  been  adopted.  Limestones  are  more  or 
less  absorbent,  and  the  oil  in  tar  may  find  its  way  into  the 
pores  of  the  stone,  but  it  is  doubtful  if  the  tough  binding 
properties  of  tar  penetrate  either  limestone  or  slag  unless  they 
are  of  a  soft  or  spongy  nature,  and  these  conditions  are  incon- 
sistent with  good  wearing  qualities.  In  the  same  manner 
igneous  rocks,  especially  dolomites,  the  constituent  minerals  of 
which  are  decomposed,  absorb  the  naphtha  contained  in  tar.  In 
road  materials  of  a  close-grained  texture  little  or  no  penetration 

Digitized  by  VjOOQ IC 


248      CONSTRUCTION  AND  MAINTENANCE  OF  ROADa 

can  possibly  take  place ;  surface  adhesion  can  only  be  relied  on^ 
and  those  roadstones  which  break  with  a  rough  fracture  are 
preferable  for  tar-macadamising  purposes. 

The  heating  of  the  stones  and  the  subsequent  labour  entailed 
in  preparing  and  storing  the  materials,  although  the  mixing 
operations  are  now  carried  out  by  machinery,  involve  con- 
siderable expenditure  before  the  treated  stones  can  be  spread  on 
a  road  and  consolidated  by  rolling.  Tarmac  has  been  extensively 
used  in  populous  places,  and  is  giving  satisfactory  results  even 
on  roads  subjected  to  considerable  traffic,  including  omnibuses 
and  traction  engines.  Although  the  first  cost  of  this  prepared 
material  is  comparatively  high,  its  increased  durability  over 
ordinary  macadam  compensates  to  a  certain  extent  for  this, 
while  a  road  so  constructed  presents  a  hard  and  smooth  surface, 
which  is  practically  impervious.  Other  means  of  attaining  this 
object,  or  tar-macadamising,  may  be  accomplished  by  applying 
hot  tar  to  the  metalling  after  it  has  been  spread  on  the  road. 
This  is  carried  out  by  pouring  the  tar  from  buckets,  or  by  hand 
sprinkling,  the  object  being  to  grout  the  road  stones  after  the 
coating  is  partially  rolled,  and  finishing  the  surface  by  spreading 
dust  or  rock  chippings  over  it  to  prevent  the  tar  adhering  to 
the  wheels  of  vehicles.  Undoubtedly  this  is  a  step  in  advance 
in  treating  macadamised  roads,  but  the  inherent  difficulty  of 
this  method  is  to  obtain  a  uniform  application,  and  of  pre- 
venting a  large  quantity  of  tar,  which  is  very  mobUe  when  in  a 
hot  condition,  reaching  the  bottom  of  the  metal  coating.  Such 
irregular  applications  will  sooner  on  later  affect  the  work,  and 
the  tar  will  become  sticky  and  troublesome  in  hot  weather,  and 
probably  bring  about  disintegration.  The  application  of  boiling 
tar  on  cold  road  stones  also  deserves  consideration,  as  in  many 
cases  it  will  be  found  that  the  tar  is  chilled,  which  condition 
renders  it  liable  to  peel  off  the  stones.  A  system  of  top- 
dressing  macadamised  roads  after  being  consolidated  in  the 
ordinary  way  is  practised  in  the  Highland  district  of  Perthshire. 
This  is  carried  out  after  the  road  is  dry,  and  consists  of  the 
small  chips  or  screenings  from  the  stonebreaker,  previously 
treated  with  tar,  being  spread  over  the  surface  and  rolled,  and 
has  given  so  far  fairly  good  results.  These  methods  of 
treating  macadamised  roads  with  tar  have  been  practised  for 
years  past  in  Canada  and  Australia,  and  also  in  the  U.S.  A. 
The  great   difficulty  hitherto  experienced    has  been    the 
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application  of  the  tar.  Being  of  a  visoous  nature,  it  is  impossible 
to  use  it  in  a  cold  state  vdth  ordinary  appliances.  A  heating 
apparatus  is,  therefore,  necessary  for  its  application,  either  when 
treating  the  road  stones  for  subsequent  use  or  for  in  dtu  work. 
This  necessarily  involves  considerable  expenditure,  and  augments 
the  cost  per  ton  of  metal  applied.  It  is  absolutely  necessary 
that  the  tar  should  be  matured  or  refined  before  using,  as  the 
light  oils  and  ammoniacal  liquor  are  deleterious  elements.  It 
is  also  essential  that  the  tar  should  contain  a  sufficient  amount 
of  binding  or  viscous  ingredients  wliich  otherwise  would  be 
deficient  in  toughness.  Tar  varies  very  much  in  quality  at 
different  gasworks  where  it  is  produced,  and  even  to  a  great 
extent  at  the  same  works.  Good  and  poor  qualities  of  tar  are, 
apparently,  quite  common,  and  chemical  analysis,  so  far,  has  not 
been  able  to  differentiate  between  them.  Undoubtedly,  very 
good  results  have  been  obtained  on  many  tar-macadam  roads, 
while  work  of  a  similar  nature  has  sometimes  proved  far  from 
successful.  The  nature  of  the  road  stone  may,  to  a  certain 
extent,  account  for  this,  but  it  is  the  general  experience  that 
the  quality  of  the  tar  demands  careful  consideration.  Certain 
varieties  of  rock  used  as  road  stones,  although  very  successful 
under  ordinary  circumstances,  do  not,  from  their  mineralogical 
aggregation,  satisfy  the  conditions  for  tar-macadamising.  Boad 
atones,  especially  of  the  dolomite  variety  of  rocks,  which  possess 
a  rough  fracture,  and  which  have  been  more  or  less  discarded  in 
favour  of  better  wear-resisting  material,  are,  owing  to  this 
peculiarity,  better  adapted  to  retain  the  tar  coating.  These 
descriptions  of  road  stones  bind  better  and  form  a  homo- 
geneous mass,  and,  therefore,  eliminate  internal  wear  of  the 
metal  coating.  On  the  other  hand,  road  stones  composed  of 
large  crystals  of  quartz  cannot  reasonably  be  eixpected  to  prove 
successful  materials  when  treated  with  tar. 

The  application  of  tar  to  macadamised  roads  has  occupied 
the  Author's  attention  for  many  years,  and  various  methods  of 
applying  it  have  been  tried  with,  generally  speaking,  beneficial 
results,  but  in  a  manner  and  at  a  cost  which  would  not  warrant 
its  general  introduction.  Further  consideration  of  the  matter 
showed  that  if  tar  could  be  applied  in  the  form  of  a  fine  spray 
in  recoating  operations,  the  object  aimed  at  would  be  attained. 
By  such  means  the  ordinary  method  of  applying  water  and 
some  form  of  earthy  binding  material  would  be  dispensed  with. 
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and  a  practically  waterproof  road  formed,  which  would  reduce 
mud  and  dust  to  a  minimum.  The  results  of  these  experiments^ 
favourable  in  most  particulars,  led  the  Author  to  devise  an 
apparatus  for  spraying  tar,  either  in  a  hot  or  cold  state,  into  the 
newly  spread  coating,  and  so  act  as  a  matrix  or  binder  instead 
of  using  water  and  a  binding  material  This  apparatus  has  been 
in  operation  for  some  considerable  time,  and  satisfies  the  neces- 
sary requirements. 

In  operating  this  apparatus  it  is  necessary,  in  the  first  place, 
to  pump  air  into  the  receiver  to  a  pressure  of  from  100  lb.  to 
150  lb.  per  square  inch,  depending  on  the  viscosity  of  the  tar, 
before  forcing  the  tar  into  it  from  the  tank.  In  order  to  obtain 
this  pressure  it  is  necessary  to  travel  the  vehicle  for  some  time 
along  the  road,  or  it  may  be  accomplished  by  lifting  the  wheels 
clear  of  the  ground  and  attaching  a  driving  belt  to  a  road-roller 
or  traction  engine.  Once  the  necessary  pressure  is  attained  it 
remains  constant,  and  the  machine  is  at  all  times  ready  for 
working,  and  when  the  desired  pressure  is  registered,  the  valve 
is  adjusted  so  as  to  pump  in  tar,  or  tar  and  air,  from  the  tank 
into  the  receiver.  When  the  latter  is  about  half  filled  with  tar, 
the  pressure  will  rise  to  from  200  lb.  to  250  lb.  per  square  inch, 
when  the  apparatus  is  ready  for  spraying  the  tar.  The  outlet 
valve  may  be  regulated  to  give  an  exceedingly  fine  spray,  or 
a  lai^r  quantity  may  be  applied  by  opening  it  to  three- 
quarters  or  full  cock.  The  supply-regulating  valve  must  be  so 
adjusted  that  the  quantity  of  tar  pumped  into  the  receiver  will 
equal  the  amount  of  tar  being  sprayed  on  the  road.  The 
metalling  is  not  rolled  in  the  first  instance,  as  in  the  ordinary 
system  of  consolidating  the  material,  the  object  being  to  cover 
all  the  surfaces  of  the  road  stone  with  a  film  of  tar  previous 
to  consolidation.  This  is  carried  out  by  passing  the  spraying 
machine  over  the  loose  metal  once  in  either  direction,  which, 
combined  with  the  great  pressure  exerted  in  forcing  the  tar 
through  fine  spra3ring  nipples,  ensures  the  whole  mass  of  stones, 
to  a  depth  varying  from  3  inches  to  5  inches,  being  equally 
treated.  The  fineness  of  the  spray  secures  equal  distribution,  and 
the  pressure  forces  it  well  into  the  metal  coating.  After  a  length 
of  from  30  to  50  yards  of  full  width  coating  has  been  sprayed 
with  tar,  a  light  layer  of  small  chips  is  applied  to  assist  in 
filling  the  interstices,  especially  at  the  surface.  The  Author,  in 
using  2-inch  to  2i-inch  gauge  road  stone,  finds  this  necessary  to 
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make  a  solid  and  homogeneous  mass.  With  roadstones  of  a 
smaller  size — 1-inch  gauge  for  instance — the  necessity  of  applying 
chips  is  not  essential  for  efficient  consolidation.  The  main  point 
is  to  use  as  little  tar  as  is  consistent  with  proper  binding  and  to 
apply  chips,  if  necessary,  so  that  the  interstitial  vacant  spaces 
will  be  filled  with  as  much  hard  material  as  possible.  When 
the  coat  of  metalling  has  been  thoroughly  rolled  the  spraying 
machine  traverses  the  road  and  sprays  the  surface,  one  turn 
generally  being  sufficient.  A  thin  coating  of  very  fine  chips 
and  dust  from  a  stone-breaking  machine  is  then  spread  uni- 
formly over  the  surface  and  finished  by  further  rolling.  No 
sweeping  is  necessary  by  this  method  of  construction,  therefore 
a  considerable  saving  is  effected  in  labour  and  the  cost  of 
brooms.  Two  or  three  men  only,  according  to  the  conditions  of 
the  work,  are  required  to  rake  into  position  or  add  more  metal 
and  apply  the  chips  when  necessary.  There  is  seldom  any 
necessity  for  applying  fresh  material  during  rolling  operations 
to  make  up  depressions  experienced  in  the  ordinary  method  of 
working  through  the  old  surface  being  softened  by  watering, 
and  the  displacing  action  caused  by  the  brooms  in  sweeping 
over  the  road  stonea 

The  amount  of  tar  necessary  to  properly  coat  the  road  stones 
for  every  ton  of  metal  applied  varies  according  to  the  size  of 
the  material  used  and  the  quality  of  the  tar,  but  from  four  to 
six  gallons  may  be  considered  sufficient  under  ordinary  circum- 
stances. This  quantity  of  tar  would,  therefore,  with  a  SJ-inch 
coat  of  metal,  be  equal  to  0'56  of  a  gallon  per  square  yard  of 
road  covered.  The  initial  cost  of  making  roads  by  this  system 
is  greater  than  by  the  ordinary  method.  The  material  after 
consolidation,  however,  becomes  a  homogeneous  mass,  and 
internal  friction  or  abrasion  is  eliminated.  The  prolongation  of 
the  durability  of  a  road  so  made  will  be  greater,  probably 
doubled,  compared  with  the  ordinary  method  of  construction, 
consequently  ultimate  economy  will  be  promoted.  The  surface 
of  a  tarred  road  is  practically  waterproof,  and  the  elimination 
of  dust  and  mud,  or  their  reduction  to  a  minimum,  would  alone 
be  sufficient  to  justify  the  general  application  of  tarred  macadam. 
The  cost  per  day  of  carrying  out  the  work  in  the  manner  de- 
scribed for  consolidating  130  tons  of  metal  each  day  is  l3'A6d. 
per  ton.  The  additional  cost  was  6d.  to  8d.  per  ton  more  than 
ordinary  macadam.    The  hire  of  two  horses  is  charged  for,  but 
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in  most  instances  one  horse  only  is  required.  The  cost  of 
spreading  the  road  stones  and  chips  being  the  same  in  either 
case,  it  is  unnecessary  to  take  these  items  into  account  in 
making  a  comparison.  By  the  oixiinary  methods  the  cost  is 
7*63^.  per  ton,  or  about  6d.  less  than  when  tar  is  used.  The 
cost  of  tarring  and  rolling  a  3^-inch  coat  of  metal  is,  therefore, 
I'od.  per  square  yard.  On  a  road  16  feet  in  width  the  additional 
cost  by  using  tar  would  be  26*08/.  per  mile  over  the  ordinary 
method  when  water  is  obtained  free  of  charge.  On  a  similar 
road,  but  using  six  gallons  of  tar  per  ton  of  metal  applied 
instead  of  five  gallons,  the  cost  would  be  35*16/.  per  mile  more 
than  consolidating  macadam  in  the  ordinary  way.  The  amount 
of  water  required  per  ton  of  metal  by  the  usual  methods  of  con- 
solidation is  about  40  gallons,  and  when  this  has  to  be  paid  for 
the  cost  may  be  taken  at  2s.  3d.  per  day.  The  cost  of  t^  varies 
considerably  in  different  localities,  but  the  quality  is  of  the 
greatest  importance,  and  only  the  best  distilled  descriptions 
should  be  used.  The  best  form  of  vehicle  for  spraying  the  tar 
is  a  motor  van  having  a  large  tank  capacity  holding  about 
800  gallons,  which  would  be  more  than  suflScient  for  one  day's 
work  in  ix)lling  the  road-stone  coating. 

The  results  of  the  method  of  construction  or  repairing  roads 
described  show  that  the  road  during  and  after  the  trying 
climatic  conditions  of  alternating  frost  and  thaw  presents  a 
smooth  compact  surface.  The  "licking  up"  of  the  road  stones 
by  the  wheels  of  vehicles  under  such  conditions  on  ordinary 
macadam  is  very  great,  and  considerable  damage  is  thereby 
caused.  On  tar-macadamised  roads,  however,  experience  shows 
that  "  licking  up  "  does  not  take  place  under  these  circumstances, 
consequently  economy  is  promoted  by  the  reduced  cost  of 
maintenance.  The  method  of  flushing  the  tar  over  the  surface 
or  grouting  requires  from  seven  to  nine  gallons  of  tar  for  each 
ton  of  road  stones  applied.  This  quantity  is,  however,  excessive, 
and  it  may  become  sticky  and  troublesome  in  hot  weather,  and 
may  lead  to  the  disintegration  of  the  surface.  It  is  essential 
that  the  road  metal,  chips,  and  dust  should  be  in  a  thoroughly 
dry  state,  as  moisture  militates  against  good  work,  therefore 
rolling  operations  by  this  process  can  only  be  undertaken  in  fine 
weather.  The  finished  surface  is  like  asphalt  in  appearance, 
and,  while  not  equal  to  it  in  actual  wear,  has  superior  properties 
in    some    respects.      Tar-macadamised   roads  have  a  certain 
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amount  of  resilience,  foothold  is  much  better,  and  it  is  pmcti- 
cally  noisless  compared  with  asphalt  pavements. 

The  reason  why  tarred  macadam,  carried  out  in  a  proper 
manner,  is  free  from  dust  and  mud  and  wears  longer  than 
ordinary  macadam,  is  simply  because  the  frictional  resistance  of 
the  stones  is  increased  to  such  an  extent  that  internal  motion 
and  rubbing  are  prevented,  and  the  tar  and  chips  which  fill  the 
interstices  of  the  metal  coating  prevent  percolation  of  water  and 
the  evils  resulting  from  that  cause.  Tar,  no  doubt,  might  be 
improved  by  the  addition  of  a  bituminous  material,  which  would 
further  increase  the  life  of  a  road,  but,  of  course,  at  additional 
cost.  This  fairly  represents  the  possibilities  of  this  form  of 
construction  or  tar-macadamisin<:r. 


DISCUSSION. 

Mr.  E.  S.  Anderson  :  I  have  listened  with  much  pleasure 
to  Mr.  Aitken's  paper  on  the  important  subject  of  roadmaking, 
jtnd  dust  prevention.  The  time  has  now  come  when  something 
must  be  done.  About  three  years  ago  I  had  the  opportunity 
of  seeing  what  the  French  are  doing  with  tar  spraying  and 
tarred  matrix  on  their  roads.  We  were  very  much  impressed 
with  the  roads  outside  Paris.  One  road  was  seen  which  had 
been  metalled  and  sprayed  with  tar  two  years  before,  and  there 
was  practically  no  dust  from  the  surface  of  that  road  as  the 
motors  passed  over  it.  Of  course,  the  climate  is  different  from 
Scotland,  it  being  much  drier,  and  the  road  authorities  can  be 
almost  sure  of  getting  dry  weather  for  spreading  the  tar.  The 
method  then  adopted  of  spraying  the  tar  on  the  road  was  very 
primitive.  All  the  dust  was  brushed  off  the  surface  of  the  road 
with  a  hand  brush,  and  then  the  tar  was  applied  in  the  manner 
described  by  Mr.  Watson,  from  a  watering-can,  and  then  spread 
evenly  with  a  rubber  squeegee.  I  must  say  the  surface  of  the 
road  was  very  good.  There  seemed  an  unlimited  supply  of 
money  in  France;  and  no  ratepayers  to  consult,  the  work 
being  done  at  the  cost  of  the  Government.  About  the  end  of 
May  I  attended  the  dust-laying  trials  in  the  neighbourhood  of 
Staines,  near  London,  but  unfortunately  the  weather  was  bad, 
and  it  was  pretty  much  of  a  fiasco.  These  tar- spraying  tests 
were  carried  out  by  the  Eoads  Improvement  Association,  and 
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I  must  say  that  for  what  were  considered  to  bo  important  trials, 
the  arrangements  made  by  the  Boad  Surveyors  and  others 
interested  were  very  indifferent.  I  think  Mr.  Aitken  deserves 
credit  for  his  paper,  and  for  the  interest  he  has  taken  in  this 
subject. 

Mb.  a.  J.  Tuenbull:  I  think  it  might  be  of  interest  if 
members,  who  have  made  experiments  in  a  similar  direction, 
were  to  give  the  results  of  their  work.  At  Greenock  there  is 
a  very  wet  climate,  and  not  the  best  of  conditions  under  which 
to  do  the  work.  A  section  of  road  has  been  done  by  contractors, 
but  I  am  not  altogether  satisfied.  I  took  in  hand  the  remaking 
of  Union  Street.  I  got  the  metal  from  Gourock,  having  it 
treated  with  the  tar  there.  The  first  coating  of  2^-inch  metal 
L  put  on  entirely  dry.  This  was  thoroughly  rolled.  Then  I  put 
on  a  second  coat  of  l^-inch  tarred  metal.  This  I  also  thoroughly 
rolled,  and  then  finished  the  road  with  a  topping  of  f-inch 
metal  well  impregnated  with  tar.  This  was  also  thoroughly 
rolled  and  finished  off  with  a  dusting  of  the  same  metal.  The 
total  cost  for  815  square  yards  came  to  about  59^.,  or  Is.  S^d. 
per  square  yard.  The  cost  of  ordinary  macadam  is  Is.  l^d.^ 
so  that  the  whole  section  was  done  with  tar-macadam,  and 
forms  an  impervious  surface  for  about  4d.  per  square  yard 
beyond  the  cost  of  ordinary  macadam.  This  has  been  laid  all 
through  the  winter  since  the  beginning  of  October.  It  is  now 
entirely  impervious,  the  water  running  off  the  surface  to  the 
sides  of  the  road,  and  there  is  no  dust  whatever.  Of  course,  it 
depends  upon  the  cleansing  department  removing  the  horse 
droppings,  etc.,  to  keep  it  clean.  I  am  perfectly  satisfied  that 
it  is  a  great  improvement  upon  ordinary  macadam,  that  it  will 
last  much  longer  and  keep  free  from  dust  and  mud. 

Me.  Brycb:  Do  I  understand  from  Mr.  TumbuU  that  he 
tarred  this  himself  or  got  the  tarred  metal  ? 

Mr.  Turnbull:  We  got  the  tarred  metal  from  Gourock. 
The  price  is  9s.  6d.  per  ton,  tarred  and  carted  up  to  the  site. 
Our  ordinary  metal  costs  us  5s.  6(2.,  so  this  is  4$.  extra  for  the 
tarring  and  preparation  of  the  metal.  The  traffic  over  the  road 
is  ordinary  medium  traffic. 

Me.  a.  H.  Goudie:  I  am  pleased  to  hear  Mr.  Aitken's 
experience  of  the  effect  of  frost  on  the  tarred  surface.  I  tried 
in  Stirling  the  system  of  putting  on  tar  and  rolling  it  hard. 
It  was  a  very  great  success  until  the  frost,  and  then  it  became 
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a  dead  failure.  When  frost  appeared  the  surface  broke  up. 
When  spring  came  the  trafl&o  brought  it  back  again  into  its 
place,  but  for  some  months  the  road  was  in  a  very  bad  state, 
and  required  recocting.  I  did  not  do  so,  but  waited,  with 
the  above  result.  At  Greenock  Mr.  TurnbuU  is  in  a  very 
favourable  position,  as  he  can  get  the  tarred  material,  but 
98,  6d.  per  ton  appears  quite  a  high  price  to  pay  for  it.  I  do 
not  know  what  it  will  cost  to  bring  to  Stirling  or  St.  Andrews. 
I  am  afraid  before  it  can  be  adopted,  a  mixing  machine  of  our 
own  will  be  required. 

Mr.  J.  B.  Findlay:  In  Leith  we  have  been  tarring  the 
roads  for  three  years.  The  whole  of  our  nine  miles  of  macadam 
roads  are  so  treated.  On  some  of  the  main  roads  it  went  all 
to  pieces  in  the  winter  months,  and  worked  up  into  black  mud, 
and  although  it  is  elastic  and  recovers  to  some  extent  in  the 
spring,  I  think  it  is  a  failure  where  there  is  heavy  traflSc. 
I  do  not  think  tar-macadam  will  solve  the  dust  problem ;  it  is 
too  expensive,  in  my.  opinion.  I  read  in  some  of  the  English 
papers  of  fish  being  killed  owing  to  the  tar  nmning  into  the 
streams.  In  one  place  I  notice  that  thousands  of  fish  have 
been  found  dead.  The  cost  of  tarring  in  Leith  is  Id.  per  yard. 
I  notice  Mr.  W&tson  has  applied  his  tar  cold;  in  Leith  the 
tar  is  always  heated  before  applying  it. 

Mr.  E.  Blackwood:  I  have  laid  a  roadway  with  tar- 
macadam  extending  to  about  7000  yards  this  spring.  We 
made  the  necessary  material  ourselves,  rigging  up  a  boiler,  in 
which  we  boiled  the  tar.  We  used  ordinary  2i-inch  metal, 
and  after  treating  it  with  the  tar,  put  it  on  the  road  to  a  depth 
of  about  3  inches,  rolled  it  well,  and  covered  it  with  a  coating 
of  i-inch  chippings,  thoroughly  impregnated  with  the  tar.  The 
cost  was  something  like  Is,  Id,  per  square  yard,  or  2d,  to  2id. 
more  than  ordinary  metalling.  We  managed  to  lay  it  in  fairly 
good  weather,  and  so  tax  it  has  been  quite  successful.  Of 
course,  the  weather  has  been  so  much  against  this  sort  of  work 
that  I  have  not  gone  further  with  it,  but  I  am  proposing  to 
carry  on  the  experiment. 

The  Chairman  :  This  problem  of  dust  prevention  is  one  of 
vital  importance  to  all  road  authorities,  and  has  been  the 
subject  of  much  correspondence  in  the  newspapers.  The  dust 
is  a  great  nuisance,  and  the  question  is  how  to  get  rid  of  it, 
^nd  it  must  be  got  rid  of  in  some  way.     It  will  be  a  matter 
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of  considerable  expenditure,  but  the  authorities  will  have  to 
face  this  expenditure,  even  at  an  increase  of  the  rates.  In 
Glasgow  experiments  have  been  made  with  tar-macadam,  the 
bulk  of  the  work  having  been  done  by  contractors.  The  results 
have  been  variable — some  satisfactory,  some  very  unsatisfactory ; 
but  in  no  case  has  tar-macadam  been  satisfactory  where  there 
has  been  a  large  amount  of  traffic.  In  the  case  of  two  streets 
where  it  had  been  laid  by  the  contractors  as  an  experiment 
at  their  own  wish,  it  had  not  been  down  three  months  before 
the  contractors  took  it  up  and  repaid  the  money  to  the  amount 
of  1500/.  It  was  a  very  serious  item  to  the  contractors,  but 
they  have  learned  the  lesson.  The  tramway  authority  have 
experimented  with  macadam  grouted  with  tar,  but  it  has 
turned  out  very  unsatisfactory.  I  think  we  are  very  much 
indebted  to  Mr.  Aitken  for  his  very  valuable  paper,  and  I  have 
pleasure  in  moving  a  vote  of  thanks  to  him. 

The  vote  of  thanks  having  been  accorded, 

Mr.  Aitken,  in  reply :  I  wish  to  thank  you  for  the  manner 
in  which  you  have  received  my  paper.  As  to  Mr.  Anderson's 
remarks  as  to  the  tar  painting  of  roads  in  France,  I  do  not 
remember  when  tar  painting  was  started  there;  but  I  have 
been  at  it  for  eight  years.  My  plan  is  to  coat  the  road,  then 
spray  it  with  the  tar,  and  afterwards  roll  it  so  as  to  ensure  all 
the  metal  being  thoroughly  impregnated  with  the  tar.  Mr. 
Goudie  mentioned  as  to  the  effect  of  frost  on  a  tarred  road. 
I  do  not  find  it  any  worse  than  an  ordinary  macadam  road. 
I  think  Mr.  Goudie's  trouble  is  caused  by  incorporating  too 
much  tar  in  the  body  of  the  road.  The  quality  of  the  tar  is 
also  a  most  important  thing.  You  can  have  good  results  and 
bad  results  from  the  same  class  of  materials,  but  with  diflTerent 
qualities  of  tar.  Mr.  Findlay  spoke  of  the  tar  working  up  in 
the  form  of  mud  during  the  winter.  I  can  understand  that,  if 
there  is  no  penetration  of  the  tar  into  the  road.  Wherever  the 
tar  has  penetrated  2  inches  I  have  never  found  any  mud  at  all. 
In  roads  I  have  laid  there  is  no  dust  or  mud.  As  to  killing 
fish,  that  can  only  happen  where  the  tar  has  been  flushed  on 
to  the  road  and  it  has  run  into  the  ditches.  Some  remarks 
were  made  as  to  tar-macadam  not  standing  heavy  traffic  in  the 
towns.  My  paper  refers  to  country  roads  and  not  to  town 
streets  at  all. 

Mr.  J.  B.  Wilson  :  I  am  of  opinion  that  we  should  make 
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this  an  Imperial  matter  and  force  the  hands  of  the  Government 
to  take  it  up.  The  ratepayers,  of  both  town  and  country  districts, 
cannot  afford  the  money  which  is  required  to  be  spent  on  the 
roads  to  deal  with  the  dust  problem.  I  think  we  should  get 
the  head  officials  of  the  Association  to  take  it  up. 

The  Chairman  :  I  understand  this  is  under  the  consideration 
of  the  Council  of  the  Association. 

The  Provost  and  Corporation  of  St.  Andrews  entertained  the 
Members  to  lunclieon  at  the  Cross  Keys  Hotel.  Provost  Murray 
was  in  the  chair. 

The  afternoon  was  occupied  with  a  visit  of  inspection  of  the 
new  sewage  disposal  works  for  Cwpar.  TJiese  works  have  bccrv 
designed  by  Messrs,  H,  Bruce  &  Proudfoot  for  the  treatment  of 
the  sevHige  of  Cupar  on  the  bacterial  system. 

The  Members  then  drove  to  Cupar,  where  they  were  entertained 
to  tea  by  the  Provost  and  Corporation. 

In  the  evening  the  Members  attending  the  meeting  dined 
together  at  the  Cross  Keys  Hotel,  Mr,  Nisbet  presiding,  Tlic 
Provost  and  other  Members  of  the  Corporation  were  present. 
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ANNUAL  MEETING  IN  LIVERPOOL. 

June  20^  21^  and  22,  1907, 

THE  PRESIDENTS  ADDRESS. 

By  JOHN  A.  BEODIE,  M.Eng.,  Wh.Sc.,  MJnst.C.E. 

I  DESIRE  to  thank  you  very  heartily  for  the  honour  you  have 
done  me  in  electing  me  to  the  honourable  position  of  President 
of  this  important  Association  for  the  year.  I  assure  you  that  I 
appreciate  very  highly  this  honour,  coming,  as  it  does,  from  the 
members  of  that  branch  of  the  civil  engineering  profession 
with  which  I  have  been  connected  for  many  years.  I  am  sure 
I  may  rely  upon  that  kind  assistance  and  support  which  it  has 
been  the  invariable  practice  of  this  Association  to  accord  to  its 
president,  and  I  shall  be  very  pleased  to  do  all  that  lies  in  my 
power  to  advance  the  interests  and  influence  of  the  Association, 
and  to  maintain  the  dignity  of  the  presidential  chair.  I  cor- 
dially welcome  to  Liverpool  the  Members  of  the  Association 
and  the  representatives  of  the  various  local  authorities  who 
have  been  appointed  to  confer  and  to  discuss  with  us,  as  an 
Association,  matters  of  mutual  interest. 

The  Association  of  Municipal  and  County  Engineers,  like 
most  other  similar  associations,  was  started  in  a  small  way  some 
thirty-four  years  ago,  and  it  had  for  one  of  its  primary  objects 
the  arrangement  of  meetings  in  various  parts  of  the  country,  at 
which  gentlemen,  occupying  the  position  of  engineers  to  towns 
and  other  local  authorities,  could  meet  together  from  time  to 
time  to  discuss  the  various  methods  of  carrying  out  the  duties 
appertaining  to  their  office,  with  the  object  of  obtaining  the 
best  results ;  and  also  to  visit  and  inspect  the  works  in  progress 
and  completed,  and  it  has  been  found  that  these  visits  and  dis- 
cussions have  been   of  great  advantage  both  to  authorities 
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carrying  out  works  and  to  their  engineers  by  enabling  them  to 
keep  themselves  up  to  date  and  to  acquire  a  knowledge  of  the 
newest  methods  and  materials  for  works  which  they,  as 
engineering  officials,  may  be  called  to  advise  upon  or  to  carry 
out  for  their  own  authorities. 

The  Association  has  for  its  motto  "  Progress,"  and  from  time 
to  time  it  has  broadened  its  bases,  and  it  may  now  be  said  to 
be  fairly  representative  of  the  views  of  all  engineers  engaged  in 
connection  with  towns,  counties,  urban  and  rural  authorities. 
The  Association  has  also  been  looking  after  the  interests  of 
public  bodies  and  the  status  of  the  municipal  engineer  by 
instituting  qualifying  examinations  for  young  municipal 
engineers,  the  papers  for  which  are  prepared  by  a  body  of 
properly  qualified  professional  men  holding  responsible  and 
principal  engineering  positions,  the  subjects  included  in  these 
examinations  embracing  engineering,  surveying,  building  con- 
struction, sanitary  science,  and  public  health  law;  and  after 
completion  of  the  written  examination,  the  candidates  are 
examined  orally  in  the  different  subjects,  passing  in  turn 
before  each  of  the  examiners,  and  members  of  local  authorities 
may  be  assured  that  the  holder  of  the  Association's  diploma 
has  had  at  least  a  competent  engineering  education  and 
practical  experience  in  engineering  work,  and  is,  from  a 
professional  point  of  view,  qualified  to  take  up  the  responsible 
duties  of  an  engineer  to  a  local  authority.  To  the  members 
of  the  Association  this  is,  of  course,  very  well  known,  but 
I  have  thought  it  well  to  make  clear  what  the  position  and 
objects  of  the  Association*  are,  more  especially  as  to-day  the 
Association  has  taken  a  further  step  in  its  progressive  policy  by 
inviting  representatives  of  various  authorities  to  join  and  take 
part  in  our  annual  meeting;  and  it  is  hoped  that  this  inter- 
change of  views  on  mutual  ground  between  representatives  of 
local  authorities  and  their  engineers  will  tend  to  broaden  and 
enlarge  the  views  taken  of  the  bearing  municipal  engineering 
works  have  upon  the  health,  comfort,  and  convenience  of  the 
inhabitants  of  our  various  districts. 

Of  course,  this  method  of  education  has  a  great  many  critics. 
It  is  said  that  such  meetings  and  conferences,  with  people 
interested  in  kindred  subjects,  are  practically  "  outings  **  at  the 
expense  of  the  public.  It  appears  to  be  thought  by  some  that 
statements  to  this  effect  are  a  sure  method  of  securing  notoriety, 
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whilst  others,  with  no  doubt  good  enough  motives,  consistently 
object  to  any  expenditure  out  of  the  public  funds  on  visits 
or  inspections  of  any  description.  Such  criticism  very  rarely 
comes  from  the  really  thoughtful  section  of  the  community,  and 
practically  never  from  those  who  are  really  responsible  for  the 
carrying  out  of  important  works  and  improvements.  Those 
statements  do  a  great  deal  of  harm,  as  they  tend  to  prevent  the 
best  qualified  and  busiest  men  from  giving  their  time  to  public 
duties,  and  they  appear  to  many  of  us  who  are  behind  the 
scenes  particularly  ungracious  when  applied  to  the  chairmen 
and  members  of  committees  who  regularly  give  up  a  large 
amount  of  their  valuable  time  and  shoulder  heavy  responsi- 
bilities and  fight  them  through,  often  in  the  face  of  considerable 
opposition.  Chairmen  of  committees,  in  my  opinion,  seldom 
receive  a  tithe  of  the  credit  due  to  them  for  their  often  laborious 
and  responsible  work  on  behalf  of  the  public. 

In  my  opinion  visits  to  other  towns  and,  where  necessary, 
to  foreign  countries  form  an  important  part  of  the  education  of 
any  gentleman  responsible  for  the  execution  of  public  works, 
and  I  believe  great  good  would  arise  from  a  systematic  examina- 
tion by  deputations  of  municipal  works  carried  out  in  other 
towns  and  countries.  I  have  considered  this  policy  of  so  much 
importance  that,  since  my  election  to  the  position  I  now  hold,  it 
has  been  my  consistent  practice  to  visit  during  my  summer 
vacation  one  or  more  of  the  great  towns  abroad,  in  order  to 
gather  anything  which  might  be  of  advantage  in  connection 
with  carrying  out  the  public  works  of  this  city.  It  seems  to 
me  that  the  city  of  Liverpool  is  an  appropriate  centre  in  which 
to  discuss  the  two  subjects  which  are  now  occupying  so  promi- 
nent a  place  in  municipal  and  public  opinion — viz.  the  laying- 
out  of  towns  and  the  requirements  of  improved  access  by  means 
of  roads,  as  during  the  past  10  years  no  less  than  22,000  houses 
have  been  built  within  the  limits  of  the  present  city,  represent- 
ing a  population  of,  say,  120,000  persons.  Liverpool  as  a  city 
has  also  been  more  largely  dependent  for  its  growth  upon  its 
means  of  access  than  any  other  town  I  know  of,  and  this  is  likely 
to  be  so  even  more  in  the  future  than  in  the  past. 

It  may  almost  be  said  that  Liverpool  lives  and  breathes 
upon  its  commerce,  the  raw  material  coming  inward  by  means 
of  the  Eiver  Mersey,  passing  through  the  town  and  being  sent 
inland  to  the  manufacturing  districts,  and  on  the  return  journey 
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the  manufactured  and  other  materials  passing  through  the  town 
and  out  again  by  way  of  the  river.  Liverpool  started  on  a  very 
small  scale,  the  earlier  plans  showing  a  few  streets  in  the 
neighbourhood  of  the  town  hall — in  which  this  meeting  is  now 
being  held — ^which  may  also  be  taken  to-day  as  the  business 
centre.  The  central  streets  were  originally  narrow,  and  though 
it  cannot  be  truthfully  said  that  they  are  yet  too  wide,  it  is 
recorded  that  some  of  them  have  already  been  widened  twice,  if 
not  three  times,  at  great  expense.  The  boundaries  have  been 
extended  from  time  to  time  and  the  populous  districts  outside 
the  city  have  been  absorbed.  The  general  policy  in  this  as  in 
other  towns  in  this  country  has,  therefore,  been  to  leave  the 
development  of  building  areas  on  the  outskirts  in  the  hands  of 
small  local  authorities,  and  the  results — particularly  as  regards 
the  main  lines  of  communication — have  been,  as  might  have 
been  expected,  the  construction  of  roads  which  served  for  purely 
locjil  traffic,  but  are  altogether  too  narrow  to  form  satisfactory 
outlets  from  a  great  city. 

Although  no  needless  expenditure  has  been  incurred  on 
street  widenings  and  improvements,  yet  the  outlay  on  bringing 
up  most  of  the  main  thoroughfares  to  a  width  sufficient  to  allow 
for  two  lines  of  tramways  has  been  very  considerable,  and  during 
the  past  10  years  alone  the  expenditure  on  street  widenings  has 
amounted  to  about  l,250,000t  The  necessity  for,  and  the 
advantages  of,  providing  an  ample  width  of  street  whilst  the 
land  is  still  unbuilt  upon  is  well  shown  by  a  comparison 
between  the  present  value  of  land  in  the  centre  of  the  city 
and  the  outskirts;  land  alone,  without  including  the  cost  of 
buildings,  for  street  widenings  in  the  neighbourhood  of  this 
town  hall  to-day  would  probably  not  be  acquired  for  less  than 
about  200Z.  per  square  yard,  while  the  Corporation  have  lately 
acquired  a  large  tract  of  land  for  cemetery  purposes  in  an  area 
under  the  control  of  an  authority  just  outside  the  city  boundary 
at  an  average  cost  of  about  10 Jd.  per  superficial  yard.  Not- 
withstanding the  heavy  cost  which  has  been  incurred  in 
connection  with  street  widenings,  it  has  been  the  policy  for 
some  years  past  to  widen  main  lines  of  communication  to  a 
minimum  of  60  feet,  and  in  some  recent  cases  this  width  has 
been  exceeded.  The  ordinary  method  of  arranging  for  street 
widenings  under  the  powers  of  the  Public  Health  Act,  1875, 
is  a  somewhat  cumbrous  one,  especially  in  the  case  of  towns 
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where  a  considerable  number  of  widenings  take  place,  and 
involves  a  large  amount  of  unnecessary  work  and  the  holding 
of  numerous  Local  Government  Board  inquiries.  Most  of  these 
street  widenings  have  been  carried  out  under  the  powers  acquired 
by  the  Improvement  Act  of  1867,  the  procedure  under  which 
has  many  advantages  over  that  of  the  Public  Health  Act  of 
1875,  as  the  authority  has  power  to  jBbc  a  line  of  building  and 
also  to  purchase  so  much  of  the  land  as  they  may  consider  to 
be  required  for  street  widening  purposes  out  of  funds  provided 
under  the  Act,  and  without  reference  to  the  Local  Government 
Board,  It  has,  however,  in  some  cases  where  buildings  exist, 
been  necessary  to  proceed  by  way  of  a  special  Act  of  Parliament 
or  by  provisional  order. 

Owing  to  the  expense  and  difficulty  in  arranging  with 
owners  of  property  fronting  main  roads,  in  the  year  1902  power 
was  obtained  to  set  back  the  line  of  building  on  each  side  of 
the  centre  line  of  any  new  street  to  a  distance  of  40  feet ;  also  to 
vary  the  widths  of  carriageways  and  footways,  and  decide  upon 
the  direction  or  position  of  any  new  street;  and  also  require 
the  rounding  off  or  splaying  to  the  height  of  the  first  story  or 
full  height  of  new  buildings  at  the  corner  of  two  streets.  These 
powers  have  made  it  possible  to  arrange  with  the  owners  of 
large  properties  about  to  be  developed  as  building  areas  for  the 
construction  of  wide  streets  through  their  property,  and  a  con- 
siderable length  of  wide  streets  has  already  been  constructed 
through  unbuilt  upon  areas  in  the  outskirts.  It  has  been  the 
policy  in  these  cases  to  assist  landowners  by  constructing 
streets  through  lands  some  little  time  in  advance  of  the  actual 
commencement  of  building  operations,  and  the  results,  both  to 
the  authority  and  to  the  landowners,  have  been  most  satis- 
factory. In  these  cases  the  landowners  have  undertaken  to 
pay  for  the  construction  of  street  works  in  compliance  with  the 
minimum  requirements  of  the  by-laws  relating  to  new  streets 
about  to  be  laid  out,  and  have,  in  addition,  given  up  a  strip  of 
land  24  feet  wide,  making  in  all  a  width  of  60  feet. 

Where  the  owners  have  agreed  to  this  policy,  and  to  the 
lines  of  street  being  laid  down  in  a  direction  advantageous  to 
the  public,  the  authority  has  undertaken  to  purchase  from  the 
landowners  strips  of  land  24  feet  wide  at  the  average  value  of  the 
estate  taken  as  a  whole,  thus  making  the  width  of  street  84  feet. 
In  addition  to  this,  an  attempt  has  been  made  to  purchase  a 
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further  24  feet  width  of  land  with  the  object  of  providing  for  the 
laying  of  tramway  lines  in  the  centre  of  the  thoroughfare  in 
such  a  position,  and  in  such  a  manner,  as  to  enable  the 
lines  to  be  fenced  off  in  lengths  between  cross  streets,  so 
that  the  average  speed  of  the  tramcar  might  be  very  much 
accelerated.  Under  the  complete  arrangement  a  street  108  feet 
wide  between  boundary  walls  will  be  provided,  and  the  cost  of 
such  a  street  over  and  above  the  cost  of  a  street  of  the  minimum 
width  required  by  the  bye-laws  would  be  apportioned  approxi- 
mately as  follows :  one-third  to  the  landowner,  one-third  to  the 
street  authority,  and  one-third  to  the  tramway  undertaking — 
the  landowner  getting  the  advantage  of  a  magnificent  thorough- 
fare through  his  estate ;  the  street  authority  obtaining  a  wide 
thoroughfare  at — in  many  cases — one-tenth  the  cost  of  the 
widening  of  parallel  thoroughfares  already  built  up  which 
would  otherwise  have  been  necessary;  and  the  tramway 
authority  obtaining  the  advantage  of  quick  transit,  and  also 
the  additional  advantage  of  a  cheapened  construction,  as  in  this 
case  it  would  not  be  necessary  to  provide  any  expensive  form 
of  street  surface  between  the  rails. 

I  have  sketched  the  arrangements  made  in  connection  with 
these  new  roads,  as  the*  underlying  principles  appear  to  me  to 
be  sound,  and  the  procedure  may  be  useful  where  greater  powers 
cannot  be  obtained.  I  think,  however,  that  it  is  very  desirable 
that  the  authorities  should  have  larger  powers  in  connection 
with  the  laying-out  of  all  main  thoroughfares,  as  the  negotiations 
have  in  some  cases  been  exceedingly  protracted,  and  it  is  found 
that  the  average  owner  or  trustee  of  land,  whilst  quite  prepared 
to  give  up  all  land  required  by  law,  is  very  chary  of  giving 
up  any  land  where  compulsory  powers  do  not  exist.  In  this 
direction  very  considerable  advantage  is  derivable  from  a  study 
of  the  methods  adopted  for  the  laying-out  of  towns  in  America 
and  Germany.  In  many  towns  in  the  United  States  and 
Canada,  the  city  authorities  have  powers  to  reject  or  disapprove 
of  plans  for  any  building  area  submitted  to  them  if  they  are  of 
opinion  that  in  the  matter  of  arrangement  or  width  of  streets 
the  plans  are  unsatisfactory,  and  I  am  informed  that  the 
authorities  do  not  hesitate  to  reject  unsatisfactory  plans. 
Another  point  is  that  the  cost  of  constructing  streets  is 
apportionable  in  yearly  instalments  on  the  property  fronting 
such  streets,  and,  generally  speaking,  these  instalments  cover 
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a  period  of  30  years.  These  are  two  points  which  might  with 
advantage  be  made  use  of  in  connection  with  the  laying-out  of 
building  areas  in  Great  Britain. 

In  Germany  very  much  greater  power  is  given  town 
authorities,  who  in  many  cases  are  required  to  prepare  and 
provide  a  building  plan  in  advance  of  building  operations,  and 
power  is  also  given  to  them  to  settle  every  detail  in  connection 
with  such  building  areas,  including  the  provision  of  wide  streets 
or  boulevards,  playgrounds,  or  recreation  spaces,  sites  for  schools 
churches,  public  buildings,  etc.;  and,  in  addition,  where  it  is 
found  that,  owing  to  the  irregular  shape  of  areas  or  other 
reasons,  it  would  be  an  advantage  to  deal  with  an  area  as  a 
whole,  they  arQ  authorised  to  combine  a  number  of  small  areas 
for  the  purpose  of  the  building  plan,  and,  after  they  have  laid 
out  the  area  as  a  whole,  to  apportion  the  land  remaining  for 
building  purposes  between  the  owners  of  the  original  properties, 
or  if  necessity  arises,  to  expropriate  the  land.  It  would,  no 
doubt,  be  diflScult  to  obtain  powers  in  England  equal  to  the 
German  powers,  but  it  is  to  be  hoped  that  some  of  the  larger 
municipalities  in  this  country  will  make  a  bold  attempt  to 
obtain  control  of  the  laying-out  of  building  areas,  as  there  can 
be  no  doubt  that  such  powers  should  be  in  the  hands  of  autho- 
rities as  would  enable  all  building  areas  to  be  so  laid  out  as  to 
provide  necessary  roads  and  means  of  communication  of  ample 
width,  and  also  to  provide  ample  spaces  for  playgrounds  and 
sites  for  public  buildings  whilst  the  land  is  still  undeveloped, 
and  is,  therefore,  obtainable  at  a  cheap  rate. 

Greater  powers  are  necessary  also  in  connection  with  the 
laying-out  of  those  small  and  irregular  areas  commonly  to  be 
found  under  separate  ownerships  in  the  neighbourhood  of  towns 
in  this  country.  At  the  present  time  local  authorities  have 
very  little  control  over  the  laying-out  of  streets  in  such  areas 
except  by  arrangement  with  the  landowner,  and  cases  often 
arise  in  which  the  landowners  can  comply  with  the  bye-laws  and 
yet  set  the  authority  at  defiance.  Some  method  is  required  by 
which  the  authority  should  have  the  power  to  disapprove  of 
such  plans  and  to  prevent,  under  a  penalty,  the  construction  of 
streets  otherwise  than  in  accordance  with  such  conditions  as 
they  may  approve  in  the  matter  of  direction,  width,  and  levels 
of  roads.  In  cases  of  small  and  irregular  areas,  failing  agree- 
ment between  the  respective  owners  as  to  the  adjustment  of 
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boundaries,  powers  might  well  be  given  to  the  local  authority 
to  adjust  boundaries,  of  course  after  hearing  evidence  on  behalf 
of  the  parties  interested. 

The  question  of  the  improvement  in  the  laying-out  of  areas 
adjoining  the  boundaries  of  an  urban  district  is  a  difficult  one, 
as  in  the  absence  of  statutory  powers  it  would  be  difficult  to 
provide  for  the  satisfactory  laying-out  of  building  areas,  and  for 
the  provision  of  wide  roads ;  but  ev8n  if  Parliament  should 
not  be  inclined  to  grant  overriding  powers  to  the  larger  towns, 
there  does  not  seem  to  be  much  objection  as  a  minimum  to  the 
smaller  authorities  having  the  right  to  adopt  for  application 
to  their  districts  any  sections  of  Acts  acquired  by  the  larger 
authorities. 

The  question  of  the  improvement  of  main  roads  is  now 
undoubtedly  receiving,  and  properly  so,  a  great  deal  of  atten- 
tion, both  on  the  part  of  local  authorities  and  the  public,  and  it 
is  a  difficult  matter  to  say  what  the  future  requirements  in  the 
way  of  main  roads  may  be,  so  much  depending  upon  the  possible 
solution  of  still  unsolved  problems.  If  the  hopes  of  many 
experimenters  in  aerial  navigation  are  realised,  it  may  be  found 
that  the  air  provides  an  easily  renewable  surface  and  one 
through  which  the  equivalent  of  tractive  effort  might  possibly 
be  very  small;  and  if  ever  this  time  arrives,  it  is  just  possible 
that  the  selection  of  satisfactory  materials  for  light  traffic  roads 
may  become  a  matter  of  comparatively  little  importance.  At 
present,  however,  we  have  a  distinct  demand  for  a  smooth, 
durable,  economical,  and  dustless  surface  to  meet  the  require- 
ments of  the  lighter  motor  traffic,  and  it  is  also  not  unlikely 
that  a  very  much  larger  amount  of  heavy  traffic  wiU  have  to  be 
provided  for,  as  improvements  in  connection  with  machines  for 
heavy  haulage,  though  slow,  are  making  distinct  progress. 
Another  possibility  exists  in  the  formation  of  trains,  something 
after  the  style  of  the  road  train  exhibited  at  the  last  Olympia 
Exhibition. 

Taking  a  broad  view  of  the  question,  it  appears  not  unlikely 
that  in  the  near  future  the  roads  of  this  country  are  again  to 
become  most  important  systems  of  intercommunication  both  for 
the  purposes  of  light  traffic  and  heavy  traffic  between  com- 
munities, and  though  it  may  be  argued  that  the  widening  of 
existing  roads  will  meet  all  probable  requirements,  it  appears 
much  more  likely  that  in  many  cases  provision  will  have  to  be 
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made  for  straight  and  wide  thoroughfares  between  populous 
centres.  We  must  all  admit  that  our  roads — ^particularly  in  the 
neighbourhood  of  large  towns — are  capable  of  great  improve- 
ment. Many  of  them  were  never  designed  or  intended  for 
through  traffic  purposes,  and,  apart  from  their  want  of  direct- 
ness between  points,  have  comers,  cross  roads,  and  other 
details  which  to-day  are  dangerous  to  the  ordinary  users,  and 
should  be  dealt  with.  It  is  to  be  hoped  that,  where  improve- 
ments are  necessary,  a  far-seeing  view  will  be  taken  of  the 
requirements,  and  that,  wherever  it  is  economically  possible, 
new  roads  of  a  suitable  character  to  meet  the  requirements  of 
modern  traffic  will  be  constructed  in  preference  to  the  widening  . 
and  straightening  of  existing  roads,  even  though  the  latter 
course  may  for  the  present  appear  to  be  the  more  economical 
method. 

The  increasing  use  of  heavy  vehicles  for  the  conveyance  of 
goods  along  the  ordinary  roads  is,  in  many  districts,  causirtg 
road  engineers  a  good  deal  of  anxiety  on  account  of  the  damage 
done  to  their  road  surfaces,  and  it  appears  not  unlikely  that  the 
provision  of  satisfactory  road  surfaces  for  the  conveyance  of 
merchandise  may  presently  form  a  very  important  portion  of 
the  duties  of  the  municipal  and  county  engineer.  Where 
sufficient  traffic  of  a  heavy  character  is  continuously  passing 
over  a  line  of  road  to  pay  for  the  construction  of  a  steel  surface, 
it  is  hardly  likely  that  a  stone  surface  will  be  found  to  seriously 
compete  with  it ;  but  there  still  remain  many  roads  on  which 
the  traffic  will  be  so  mixed  in  character  that  a  surface  in  which 
stone  is  the  principal  ingredient  will  probably  meet  all  require- 
ments. 

Some  ten  years  ago  it  was  very  confidently  stated  that 
electric  tramways,  especially  on  the  overhead  system,  could  not 
possibly  come  into  general  use 'in  this  country,  and  could  never 
compete  with  fast  trains  on  our  local  railways.  Time  has, 
however,  demonstrated  that  tramways  are  more  than  able  to 
hold  their  own  in  certain  classes  of  traffic,  and  that  the  intro- 
duction of  cheap  fares  consequent  on  the  small  capital  cost  of 
construction,  which,  in  the  case  of  tramways,  is  probably  not  a 
tithe  of  the  capital  sunk  in  connection  with  parallel  railways, 
is  one  of  the  principal  elements  in  connection  with  the  success 
of  the  tramway  services.  At  the  present  time  tramways  exist 
in  our  main  thoroughfares,  and  in  some  cases  in  this  city  the 
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Steel  surfaces  of  these  tramways  are  conveying  a  tonnage  in 
excess  of  the  tonnage  conveyed  on  a  single  track  of  the  prin- 
cipal main  line  of  railway  in  the  country,  and  without  any 
very  serious  interference  with  the  ordinary  users  of  the  street 
surface. 

When  the  lessons  which  may  be  learnt  from  a  close 
comparison  of  the  two  systems  are  fully  understood,  and  espe- 
cially if  a  surface  is  provided  suitable  for  all  classes  of  existing 
vehicles,  the  day  for  the  conveyance  of  merchandise  in  large 
quantities  over  public  roads  will  probably  have  arrived.  I  may 
say  that,  as  the  rei3ult  of  my  study  of  special  requirements  for 
traflSc  purposes  in  connection  with  main  roads,  I  have  for  many 
years  been  of  opinion  that  ultimately  it  will  be  necessary  in 
special  cases  to  grapple  with  the  question  of  cheap  transfer  of 
goods  on  public  roads,  and  when  this  problem  is  faced,  it  will, 
in  my  opinion,  be  solved  by  the  construction  of  wide  thorough- 
fares having  a  portion  of  the  surface  laid  in  steel,  in  such  a 
form  and  so  arranged  as  to  provide  for  the  passage  of  railway 
waggons,  tramway  vehicles,  motor  trains,  and  fast-travelling 
vehicles  of  any  type.  This  is,  of  course,  no  new  suggestion, 
as  in  this  city  we  have  in  Mr.  Alfred  Holt  a  distinguished  ex- 
ponent of  this  theory,  who  has  for  many  years  past  consistently 
and  persistently  advocated  the  use  of  a  "  plateway  "  for  goods 
traffic  between  the  seaboard  and  the  manufacturing  districts. 

With  regard  to  road  construction  and  the  materials  used  for 
roads,  we  are  told  by  the  non-technical  Press  that  the  road 
engineers  of  the  present  time  know  practically  nothing  about 
the  requirements  of  road  construction  necessitated  by  the 
advent  of  the  motor-car.  As  many  of  us  are  motorists  of  con- 
siderable experience,  we  could,  with  some  truth,  retort  that 
motor-cars  are  in  many  ways  quite  as  imperfect  and  as  costly 
to  maintain  as  the  roads  over  which  they  run.  We  are  told 
that  roads  should  be  constructed  entirely  on  the  lines  laid 
down  by  Macadam  and  Telford,  and  it  cannot  be  doubted  that 
roads  so  constructed  have  fairly  met  the  conditions  for  mode- 
rate traffic  up  to  the  present  time.  It  is,  however,  well  known 
that  the  macadam  road  is  entirely  unsuitable  for  roads  carrying 
really  heavy  traffic,  and  my  experience  in  providing  and  main- 
taining street  surfaces  to  carry  the  heaviest  traffic  which  I 
know  to  exist  anywhere — viz.  that  along  the  line  of  docks  in 
the  city  of  Liverpool,  where  the  average  two-horse  load  on  four 
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wheels  amounts  to  seven  to  ten  tons,  and  where  a  common  load 
behind  a  traction  engine,  I  am  assured  by  traction  engine 
users,  may  be  taken  as  35  tons,  and  where  exceptional  loads 
up  to  100  tons  on  four  wheels  may  at  any  time  be  expected — 
leads  me  to  think  that  the  satisfactory  and  really  economical 
surface  for  even  light  traffic  is  quite  as  likely  to  be  found  where 
the  surface  is  so  arranged  as  to  entirely  prevent  any  rolling 
or  grinding  action  or  motion  of  any  sort  amongst  the  materials 
forming  it  as  in  the  macadam  type  of  construction,  in  which 
the  surface  materials  are  so  arranged  as  to  be  liable  to  motion 
under  any  passing  load. 

Of  course,  the  other  conditions  for  success  in  such  street 
construction  are  very  important — viz,:  (1)  a  thoroughly  satis- 
factory foundation ;  (2)  a  proper  layer  of  efficient  bedding  for 
the  stones  on  which  they  are  firmly  rammed,  preventing  any 
movement  or  further  compression ;  (3)  the  use  of  a  hard 
shingle  in  the  joints  ;  (4)  a  perfectly  impermeable  jointing 
material  in  the  nature  of  a  plastic  mixture  of  pitch,  sand,  and 
oil ;  (5)  a  hard,  durable,  and  non-slippery  stone  for  the  wearing 
surface.  Our  experience  with  medium  traffic  shows  that  the 
annual  cost  of  maintenance  of  a  street  is  practically  nil  over  a 
life  at  present  extending  up  to  25  years,  and  though  I  cannot 
at  present  point  to  any  form  of  such  construction  which  is 
entirely  suitable  to  replace  the  ordinary  macadam  road,  I 
venture  to  think  that  time  and  thought  expended  on  the  im- 
proved application  of  those  principles  to  meet  the  requirements 
of  lighter  traffic  roads  will  ultimately  result  in  satisfactory 
solutions  of  the  problem. 

In  coal  tar  and  its  products  we  have  a  material  which 
appears  likely  to  be  largely  used  for  jointing  or  filling  up 
interstices  in  the  materials  used  for  road  construction,  and 
though  owing  to  its  variable  nature  it  is  not  generally  under- 
stood, many  road  engineers  have  done  very  satisfactory  work 
with  it,  in  most  cases,  however,  using  limestone  slag  or  other 
material  of  a  comparatively  porous  nature.  When  coal  tar  has 
been  applied  to  the  hardest  materials,  now  so  generally  pre- 
ferred for  road  caiTying  traffic,  the  results  have  often  been 
unsatisfactory  owing,  it  would  appear,  to  the  absence  of  porosity 
in  the  stone  used.  When  dry,  hard,  and  non-porous  stones  are 
preferred,  great  attention  might,  I  think,  advantageously  be 
paid  to  the  preparation  and  blending  of  pitch  and  the  cooi-tar 
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oils.  Such  mixtures  have  long  been  used  in  preference  to  tar 
in  this  district  for  jointing  the  hard  Carnarvonshire  setts 
commonly  used,  and  when  some  of  those  pavements  were  being 
pulled  up  after  a  twenty  years'  life,  the  combination  of  pitch, 
tar  oil,  gravel,  and  shingle  was  found  to  be  adhering  perfectly 
to  the  stone,  and  to  be  in  better  condition  than  the  best  mixtures 
obtainable  from  pitch  and  oil  materials  at  the  time  being 
supplied  under  annual  contracts,  and  some  of  the  material  was, 
in  fact,  re-used.  With  the  help  of  chemical  analysis  a  specifi- 
cation was  prepared  both  for  pitch  and  oil,  and  every  delivery 
of  these  materials  is  now  chemically  tested,  and  if  found  not 
to  comply  strictly  with  the  specification,  is  rejected.  It  was 
found  that  with  unvarying  materials  a  uniformly  tempered 
pitch  mixture  became  a  comparatively  simple  matter.  As  a 
simple  and  practical  test  this  mixture  when  cooled  in  water  at 
60  degrees  Fahr.  should  stretch  at  least  3  feet  before  breaking, 
and  the  threads  so  formed  should  pull  out  very  finely  indeed. 
It  should  also,  when  doubled  into  a  length  of  about  a  foot, 
bear  hitting  hard  on  an  iron  or  stone  surface  without  showing 
signs  of  cracking.  Immediately  before  being  used,  an  equal 
bulk  of  hot  sand  mixed  with  a  small  percentage  of  lime  or 
cement  should  be  stirred  into  the  pitch  and  oil  mixture  and 
kept  continuously  stirred  until  applied  to  the  joints  or  the 
macadam,  as  the  case  may  be.  This  mixture  has  been  used  in 
my  department  for  many  years,  has  never  been  patented,  and 
forms  a  very  useful  basis  from  which  experiments  in  all 
directions  with  a  view  to  improvements  may  usefully  be  made 
by  road  engineers  who  require  an  impervious  grouting  either 
for  hard  setts  or  macadam. 

Another  matter  which  is  of  importance  to  the  Members  of 
this  Association  at  the  present  time  is  the  removal  or  abolition 
of  dust  from  macadam  roads,  which,  though  not  caused  by  the 
fast  and  light  motor  traffic,  is  undoubtedly  lifted  from  the  road- 
ways and  becomes  a  great  nuisance  both  to  the  ordinary  user 
of  the  roadway  and  to  the  owner  of  property  adjoining  it.  This 
subject  has  for  some  time  been  receiving  a  great  deal  of  attention 
from  road  engineers,  and  also  from  a  large  number  of  manu- 
facturers who  are  endeavouring  to  obtain  materials  which  will 
enable  the  road  engineers  to  provide  a  satisfactory  dustless  road 
surface.  The  first  materials  to  be  experimented  with  in  this 
country  were  probably  the  heavy  petroleum  and  coal-tar  oils. 
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Undoubtedly  the  results  were  very  satisfactory  so  long  as  the 
weather  remained  dry  and  warm.  The  mud  formed  during  wet 
weather  was,  however,  found  to  be  objectionable,  and  complaints 
were  received  as  to  injury  to  coach  work,  and  so  far  as  I  am 
aware  this  material  is  not  now  being  used  on  any  very  large 
scale.  Another  step  was  taken  when  it  was  found  possible  to 
dissolve  oils  in  water  and  apply  them  to  the  surface  of  the  road 
through  an  ordinary  water-cart.  Deliquescent  materials,  such 
as  chloride  of  calcium,  which  have  been  used  for  the  purposes 
of  keeping  down  dust  in  this  city  for  many  years,  when  dissolved 
in  water  and  spread  in  the  usual  way  also  give  satisfactory 
results.  Important  trials  have  recently  been  carried  out  near 
London  with  tar  mixtures  and  tar-spraying  machines,  which 
have  been  largely  attended  by  the  leading  road  surveyors  in  the 
kingdom. 

Whilst  all  these  methods  of  surface  spreading  are  interesting, 
and  may  probably  be  the  best  way  of  keeping  down  dust  on 
existing  macadam  roads,  I  look  upon  surface  sprinkling  generally, 
and  especially  with  mixtures  which  are  readily  acted  upon  by 
water,  as  merely  temporary  applications,  which,  however,  are 
serving  a  useful,  even  if  only  a  temporary,  purpose  in  reducing 
dust  on  roads ;  but  I  think  that  better  and  more  lasting  results 
are  likely  to  be  obtained  where  the  whole  of  the  interstices  for 
a  sufficient  depth  below  the  surface  are  filled  and  the  stone 
coated  with  a  waterproof  material. 

I  feel  that  I  owe  some  apology  to  the  members  of  the 
association  for  the  nature  of  my  presidential  address.  I  should 
like  to  have  mentioned  many  matters,  and  especially  the  possible 
openings  for  the  improvement  in  subjects  which  come  within 
the  duties  of  the  municipal  engineer  and  surveyor,  such  as  the 
building  bye-laws,  house  drainage,  workmen's  dwellings,  removal 
of  refuse,  refuse  destructors,  and  many  other  subjects  which 
come  witliin  our  province,  but  I  found  that  time  would  not 
permit  me  to  do  so,  and  I  have  tried  to  carry  out  what  I  under- 
stood to  be  the  desire  of  the  Council  when  arranging  for  the 
conference.  I  have,  therefore,  endeavoured  to  give  you  some 
of  the  leading  features  which  have  come  under  my  notice  in 
connection  with  these  matters,  and  though  I  feel  that  I  have 
not  been  able  to  throw  new  light  on  these  subjects,  I  hope  that 
some  good  points,  may  be  obtained  from  the  experiences  of  the 
gentlemen  present  as  well  as  from  the  suggestions  of  members 
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who  may  be  absent,  and  that  one  of  the  outcomes  of  the 
conference  may  be  the  drafting  of  some  clauses  by  the  Parlia- 
mentary Committee  which  may  be  of  advantage  to  our  Members 
and  to  their  various  authorities  when  proceeding  to  obtain 
additional  parliamentary  powers  in  connection  with  the  im- 
proved laying-out  of  towns,  a  course  which,  I  hope,  most  of  you 
will  agree  is  necessary  for  our  growing  towns. 
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TOWN  PLANNING. 

By  C.  F.  Wike,  MJnst.C.E.,  City  Surveyor  of  Sheffield. 

The  development  of  modern  town  planning  in  Sheffield  com- 
menced about  fourteen  years  ago,  when  the  corporation  took 
powers  to  acquire  and  develop  an  unhealthy  area  covering 
about  4i  acres,  situate  near  the  centre  of  the  town.  The  inter- 
secting streets,  which  were,  perhaps,  eighty  or  a  hundred  years 
old,  and  ran  in  directions  where  they  were  of  little  use  for 
through  traffic,  have  been  replaced  with  wider  ones  so  laid  out 
eventually  to  form  parts  of  useful  thoroughfares.  The  acquire- 
ment of  old  property  cost  100,000/.,  or  about  5/.  8$.  per  yard  of 
land.  The  population  displaced  was  1260  persons,  occupying 
260  houses,  and  the  surplus  has  since  been  valued  as  a  site  for 
dwellings  at  12.s.  6rf.  per  yard.  Model  tenements,  124  in 
number  (as  well  as  two  sale  shops),  some  with  one  room,  others 
with  two  or  three  rooms  and  scullery,  have  since  been  erected 
and  let  at  3s.  to  6s.  per  week.  This  involves  a  loss  to  the 
ratepayers,  but  the  Local  Government  Board  insisted  on  this 
provision.  In  addition  67  houses,  3  lock-up  shops,  and  11 
storerooms  are  now  in  course  of  erection,  also  to  comply  with 
the  Board's  requirements. 

Eight  or  ten  years  ago  the  corporation  bought  other  estates, 
one  with  an  area  of  about  75  acres,the  other  of  60  acres.  Forty 
acres  of  the  first  estate  were  bought  by  auction  at  100/.  per 
acre.  Parliamentary  powers  were  obtained  to  buy  the  re- 
mainder, and  15  acres  belonging  to  one  owner  cost  over  6000/., 
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or  about  400/.  per  acre.  The  price  was  fixed  by  a  jury,  and 
included  not  only  (a)  the  value  of  the  land,  and  (b)  damage  to 
remaining  land  of  the  same  owner  through  severance,  but  also 
(c)  possible  damage  through  the  purchase  of  the  first  40  acres, 
though  the  corporation  had  for  two  or  three  years  been  in  pos- 
session, and  had  a  perfect  right  to  utilise  their  property  as  they 
thought  best,  whether  they  bought  more  land  or  not. 

This  purchase  considerably  increased  the  average  price  per 
acre,  and  made  the  land  so  expensive  that  there  has  since  been 
great  hesitation  in  taking  further  steps  to  carry  out  the  original 
intention  of  making  a  main  road  through  the  land  connecting 
two  districts  at  present  difiicult  of  access,  and  of  developing  the 
remainder  for  model  dwellings,  reserving  land  for  a  park  or 
open  space. 

As  a  contrast,  the  Author  will  refer  to  another  case — ^here 
the  corporation  were  already  owners  of  the  stream,  mills,  and 
water  rights  through  a  valley  3  miles  long.  They  owned  at 
first  a  narrow  strip  with  an  area  of  40  to  50  acres.  This  was 
doubled  by  various  purchases.  Two  winters  ago  it  was  desired 
to  start  relief  works,  and  as  a  new  road  was  wanted  along  the 
valley,  which  would  not  only  be  a  great  public  improvement, 
but  would  also  develop  the  corporation  property,  more  land  was 
purchased  and  the  road  started,  under  the  direction  of  the 
Water  Committee;  34,000/.  has  already  been  spent  upon 
additional  land,  and  the  construction  of  the  road,  and  here  the 
Corporation  have  been  successful,  because  the  landowners  met 
them. 

The  other  estate  purchased,  one  of  60  acres,  was  bought 
privately  at  150/.  per  acre.  This  has  been  laid  out  strictly  in 
view  of  the  future  development  of  the  surrounding  district,  and 
the  result  may  be  claimed  as  a  successful  instance  of  town 
planning  under  present  powers. 

The  first  step  taken  after  the  acquirement  of  the  estate  was 
to  lay  out  a  principal  road  connecting  two  populated  districts, 
and  to  settle  upon  the  lines  of  certain  other  roads.  The  Cor- 
poration then  invited  competitive  plans  for  cottages,  and  offered 
premiums.  A  plan  was  selected,  and  about  eighty  cottages 
have  since  been  built,  or  are  in  course  of  erection  on  the  lines 
of  that  plan.  The  cost  of  these  has  averaged  265/.  each,  inclu- 
sive of  land  and  street  works,  the  latter  items  representing  50/ 
per  dwelling.     Every  house  has  a  site  of  200  yards  of  land, 
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exclusivo  of  roads,  and,  instead  of  dividing  this  up  into  diminu- 
tive gardens,  the  buildings  have  been  erected  in  quadrangles, 
with  a  very  good  and  well-kept  open  green  at  the  rear.  The 
rents  are  from  6$.  per  week  for  a  house,  including  living-room, 
scullery,  two  bedrooms  and  bath-room,  to  7«.  3d.  for  a  house 
with  three  bedrooms,  and  in  which  some  of  the  other  rooms 
are  larger.  These  rents  and  those  of  other  houses  since 
erected  are  calculated  to  pay  interest,  sinking  fund,  rates, 
repairs,  and  other  outgoings  without  entailing  any  call  upon 
the  rates. 

Since  then  a  cheaper  class  of  cottage  has  been  erected  with 
similar  accommodation,  let  at  5s.  per  week.  These  also  have 
200  yards  of  land  allotted  to  each  house,  and  the  cost  is  about 
130^.  each,  plus  land  and  street  works. 

The  corporation  are  still  building,  and  with  regard  to  the 
remainder  of  the  estate,  they  have  had  a  site-planning  com- 
petition, laying  down  certain  necessary  conditions,  but  leaving 
.the  details  to  the  competitors.  They  have  accepted  the  pre- 
miated  plan,  and  are  now  arranging  for  a  cottage  exhibition, 
fifty  cottages  being  in  course  of  erection  by  private  contractors. 

So  far  as  these  cottages  are  concerned  a  further  step  has 
been  taken  with  regard  to  the  area  allotted  to  each  dwelling ; 
there  are  to  be  only  twelve  houses  per  acre,  and  the  ground 
rents,  including  the  cost  of  road  making  and  drainage,  are  only 
from  l^d,  to  2d.  per  yard  of  land.  The  minimum  ground  rent 
for  the  smaller  sites  is  2Z.  per  cottage  per  annum. 

In  dealing  with  these  latter  plots  the  corporation  have 
agreed  to  grant  leases  for  200  years,  but  retain  the  option  of 
purchasing  the  houses  erected  upon  them  at  a  specified  price. 
This  will  get  over  the  difiSculty  experienced  at  Letchworth, 
and  in  other  competitions,  as  any  builder  may  be  called  upon 
to  sell  the  whole  of  his  houses  to  the  corporation  at  the  price 
which  he  estimated  they  would  cost,  not  at  actual  cost  price, 
therefore  he  is  not  likely  to  run  very  much  beyond  his  estimate, 
and  if  he  builds  them  in  such  a  manner  as  to  keep  very  much 
below  it  the  corporation  are  not  likely  to  purchase  at  the  full 
price. 

Experience  gained  in  the  above  cases  shows  that  something 
can  be  done  in  the  matter  of  town  planning,  even  to-day,  though 
if  the  question  is  to  be  dealt  with  thoroughly,  undoubtedly 
further  powers  are  necessary. 
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There  seems  to  be  an  impression  that  if  powers  are  obtained 
the  cost  of  laying  out  estates  will  be  enormously  reduced,  and 
if  the  land  is  given  or  sold  at  a  nominal  figure  there  may  be 
something  in  this.  If,  however,  the  market  price  has  to  be 
paid  and  the  cost  of  road  making  added,  the  advantage  will 
be  moie  in  the  additional  convenience  to  the  public  than  in 
any  monetary  gain.  Some  one  will  have  to  make  the  roads, 
and  the  cost  cannot  be  cut  down  without  a  subsequent  re-action 
on  the  rates.  A  lightly  constructed  road  may  be  all  very  well 
for  a  model  village  in  tlie  country,  but  when  suburban  areas 
are  to  be  dealt  with,  the  roads  must  be  substantially  made  or 
they  will  rapidly  become  a  charge,  either  upon  the  estate,  or 
upon  the  rates  generally,  and  if  the  ratepayers  are  the  owners 
of  the  estate  the  cost  will  have  to  be  borne  by  them  eventually. 
Some  reduction  in  cost  may  be  made  in  giving  the  subsidiary 
roads  a  less  width,  preserving,  however,  a  good  set-back  so  as  not 
to  reduce  the  distance  between  the  dwellings.  An  attempt  has 
been  made  to  introduce  such  regulations  in  our  revised  bye-laws, 
but  so  far  the  difl&culties  have  been  too  great 

The  same  argument  as  to  cost  applies  to  the  buildings.  The 
ornate  cottages  seen  in  some  parts  of  the  country  seem  scarcely 
suitable  for  their  purpose,  and  while  ugliness  or  monotony 
should  be  avoided,  it  is  desirable  also  not  to  go  to  the  other 
extreme,  granted  that  in  both  cases  the  workmanship  and 
materials  are  equally  sound.  The  plain  cottage  should  cost 
less  than  the  very  ornamental  one,  and  the  result  of  inquiries 
about  some  of  the  buildings  seen  in  different  model  villages 
has  shown  that  those  responsible  have  not  been  willing  to  erect 
similar  dwellings  at  the  price  they  originally  guaranteed  to 
build  them  for.  There  is  no  doubt  that  cottages,  the  design  of 
which  depends  more  on  good  outlbie  than  upon  elaborate  and 
sometimes  meaningless  decoration,  are  much  more  economical 
in  the  matter  of  repairs. 

Another  point  which  might  be  mentioned  is  that  the 
development  of  suburban  areas  has  so  far  gone  hand  in  hand 
with  tramway  extensions,  which  are  undoubtedly  now  an  im- 
portant factor  to  be  considered  in  town  planning.  If  authorities 
are  to  acquire  areas  for  public  development,  it  should  be  done 
in  neighbourhoods  where  travelling  facilities  will  be  easy,  but 
the  purchases  ought  to  be  effected  before  the  facilities  are  there. 
If  not,  a  heavy  price  will  have  to  be  paid  for  the  premature 
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development  of  the  land,  notwithstanding  that  its  increased 
value  is  due  solely  to  the  fact  that  better  means  of  access  have 
been  given. 

Another  diflBculty  which  will  arise  is,  How  are  the  smaller 
estates  to  be  dealt  with  ?  It  may  not  cause  any  great  injustice 
to  acquire  a  large  estate  at  a  low  price,  but  mixed  up  with  these 
larger  estates  are  the  small  ones,  and  if  the  small  owner  is  to 
be  deprived  of  his  property  at  a  low  price,  there  will  often  be 
an  injustice,  especially  if  the  owner  is  also  the  occupier,  and 
this  is  contrary  to  the  general  spirit  of  l^islation  in  this 
country. 
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By  R  p.  Hooley,  M.Tnst.C.E.,  County  Surveyor  of 
Nottingham. 

At  the  present  moment  it  is  almost  impossible  to  take  up  a 
newspaper,  or  to  talk  to  any  ordinary  person,  without  the 
question  of  roads  cropping  up ;  the  nuisance  caused  by  motors, 
the  damage  caused  by  traction  engines,  and  the  increased  ex-« 
penditure  on  our  roads,  provide  most  useful  talk  for  every  one. 
The  worst  part  of  the  whole  matter  is  that  there  is  hardly  a 
person  who  has  thought  over  the  matter,  or  even  had  the 
experience  of  a  dust  storm  from  passing  motors,  who  does  not 
suddenly  blossom  out  into  more  or  less  of  an  expert,  and  who  is 
quite  prepared,  with  a  very  slight  encouragement,  to  tell  his 
surveyor,  and  the  nearest  council  generally,  exactly  what  ought 
to  be  done,  how  best  to  do  it,  and  that  the  whole  road  question 
should  be  tackled,  remedied,  and  re-modelled.  When  it  is  only 
the  man  in  the  street  ventures  this  sort  of  opinion,  it  is  often 
possible  by  showing  him  that  his  rates  will  be  increased,  to  at 
once  cause  him  to  alter  his  views,  and  at  any  rate  for  a  time  we 
hear  nothing  further  of  his  grievance,  but  when  the  grievance 
is  dealt  with  by  those  who  are  pleased  to  pose  permanently 
nowadays  as  "experts"  more  harmful  results  ensue.  It  is 
sufficient  now  to  point  out,  that,  without  the  slightest  considera- 
tion of  the  baneful  result,  Mr. writes  to  the  newspapers  to 

inform  them  that  he  has  discovered  that  there  is  a  clause  in  the 
Highway  Act  which  is  quite  sufficient  to  prohibit  farmers 
cutting  their  hedges,  so  that  a  thorn  should  not  puncture  a 
bicycle  tyre,  and  the  surveyor  is  referred  to  sec.  5  and  6  Wm., 
chap.  50,  sec.  73,  and  told  this  entirely  meets  the  case.  Reference 
to  the  said  section  will  prove  that  it  relates  to  obstruction  and 
nuisances.  Even  straining  the  Act  in  every  point,  as  almost 
every  man  who  has  ridden  on  a  rubber-tyred  vehicle  would 
wish  it  to  be  strained,  nothing  could  be  found  that  could 
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possibly  be  taken  as  dealing  with  the  accidental  placing  of 
thorns  on  highways.  Or  with  a  loud  blast  of  "  official "  trumpets, 
the  attention  of  all  councils  is  directed  to  a  new  reading  of 
the  Highway  Acts — viz.  that  because  motors  have  come  into 
existence,  no  hedge  shall  be  allowed  to  obstruct  the  view  of 
motorists  passing  round  a  comer.  The  act  of  5  and  6  Wm., 
chap.  50,  sec.  64,  is  again  quoted,  and  put  to  an  absolutely 
wrong  use.  Those  who  are  surveyors,  having  had  experience 
of  the  difficulties,  already  in  themselves  sufficient,  of  getting 
hedges  cut  where  they  adjoin  highways,  know  but  too  well, 
after  such  a  loud  blast,  it  will  in  the  future  be  still  more 
difficult  to  get  the  hedges  cut,  because  on  all  sides  it  will  be 
said  that  they  are  only  being  cut  for  the  purpose  of  encouraging 
the  motor*  fiend,  and,  allowing  him  to  scorch  quicker  round 
comers.  Hedges  should  be  kept  low  for  the  sake  of  the  roads, 
but  to  try  and  prostitute  an  Act  of  Parliament,  so  as  to  put 
it  to  the  use  that  is  suggested  in  such  a  matter  as  this,  is 
but  causing  unnecessary  trouble. 

Then  there  are  those  who  compare  the  roads  in  England 
with  those  in  America.  It  has  been  repeatedly  stated  that  the 
roads  in  America  are  under  State  control,  and  America  is  quoted 
as  an  example  of  what  State  control  means. 

Each  State  in  America  undoubtedly  does  manage  its  own 
roads,  but  those  States,  though  cast  in  a  much  larger  area,  but 
still  with  similar  powers,  are  but  the  counties  of  England,  and 
the  management  is  practically  the  same  as  that  of  our  county 
councils. 

These  "experts"  are,  however,  occasionally  brought  to 
book,  and  made  to  state  their  qualifications.  The  particulars 
\inder  this  head  are  too  well  known  to  most  of  those  present  to 
require  attention  to-day,  but  the  "  expert "  surveyor  has  yet  to 
appreciate  the  fact  that  having  travelled  over  a  few  himdred 
miles  of  road  in  twelve  months,  for  possibly  a  special  reason  of 
inspecting  a  few  details  of  road  management,  without  ever 
having  had  the  direct  management  of  a  large  road  area,  would 
not,  by  the  average  surveyor  at  any  rate,  be  considered  a 
sufficient  training  to  enable  one  to  discharge  a  man  who  has 
spent  his  life  in  road  management,  and  substitute  this  travelling 
man  in  his  place. 

The  nett  result  is  that  no  good  ensues  in  any  way  or  shape ; 
the  councils  become  irritated  by  the  continual  holding  forth  of 
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these  persons;  the  public  are  frightened  at  the  expense  the 
councils  may  be  drawn  into;  and  the  surveyor  instead  of 
endeavouring  to  overcome  the  difficulties  he  has  to  contend 
with,  becomes  so  disgusted,  that  he  too  often  lapses  into 
indiflTerence.  There  is  no  doubt  a  certain  amount  of  indifference 
exists  in  road  management,  and  possibly  we  as  engineers  are 
not  entirely  blameless. 

"  Going  on  the  roads,"  "  taking  to  roadwork,"  "  getting  a  job 
from  the  surveyor,"  are  all  more  or  less  words  of  scorn,  and 
most  unfair  scorn.  In  days  gone  by  efficient  road  makers  were 
not  looked  upon  as  persons  at  whom  the  loafers  could  point 
their  fingers,  but  since  the  advent  of  canals,  railways,  and 
quicker  modes  of  progression,  road  engineering  certainly  has 
been  neglected.  Eefer  to  any  of  the  professional  papers, 
proceedings  or  reports  of  our  parent  society — the  Institution 
of  Civil  Engineers — and  see  how  the  whole  question  has  hitherto 
been  shelved,  but  the  time  has  now  arrived  when  roads  must 
again  take  their  proper  place  in  the  engineering  world,  and 
unless  flying  machines  take  the  place  of  the  modem  speed 
makers,  the  main  roads  will  for  many  years  continue  to  be  the 
anxiety  of  the  surveyor,  and  the  expensive  necessity  of  the 
public  generally. 

It  is  a  matter  of  ten  years  ago  since  one  could  drive  over 
miles  and  miles  of  country  road  and  not  meet  a  vehicle.  In 
place  of  this,  to-day,  motors  are  met  almost  in  every  country 
lane,  and  on  our  main  arteries  throughout  the  country  the 
motor-car  is  one  of  the  first  considerations. 

In  the  neighbourhood  of  Slough  a  toll  has  been  taken,  and 
in  the  course  of  one  hour  over  260  motors  passed  over  a  given 
spot.  Again,  it  used  to  be  the  exception  rather  than  the  rule 
to  meet  a  traction  engine ;  now,  at  any  rate  in  the  county  of 
Notts,  it  is  almost  impossible  to  travel  two  or  three  miles  of  main 
road  without  meeting  at  least  one,  if  not  more,  of  these  most 
eflBcient  road  destroyers.  At  present  motors  are  looked  upon 
more  or  less  as  a  luxury  of  the  rich,  and  while  it  is  an  un- 
doubted fact  that  motors  travelling  at  a  rapid  rate  along  an 
ordinary  constructed  road  considerably  damage  the  surface,  yet 
traction  engines,  with  their  heavy  loads  and  serrated  wheels,  do 
more  damage  in  one  day  than  a  dozen  farm  carts  or  fifty  motor- 
cars. Of  course,  much  depends  on  the  weather,  but  roads 
constructed  as  they  are  at  present  are  impossible  for  continuous 
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traction-engine  traffic.  While  motors  loosen  the  surface,  traction 
engines  cut  into  it  when  loosened,  and  a  day's  wet  weather  is 
sufficient  to  make  that  which  has  previously  been  a  decent  road 
into  one  of  the  worst  that  it  is  possible  to  imagine. 

Only  this  winter,  within  a  few  miles  of  the  City  of  Notting- 
ham, a  road  that  had  been  previously  looked  upon  as  a  passable 
country  road — a  road  unfortunately  like  many  others  in  the 
county  and  neighbourhood,  without  any  real  pitclied  foundation 
— had  to  stand  traction  engine  traffic  immediately  after  the 
break  up  of  the  frost,  and  have  conveyed  over  its  surface  800 
tons  of  night  soil  to  a  farm.  The  result  was  that  800/.  was 
expended  in  trying  to  reinstate  this  damage,  but  there  was 
afterwards  no  indignation  meeting,  because  the  traffic  was  purely 
that  of  the  farming  interest,  though  the  only  persons  who  have 
derived  any  benefits  were  the  traction  engine  owner,  who  was 
paid  for  the  delivery  of  the  material,  and  the  farmer,  who 
obtained  his  manure  at  a  less  cost  than  he  otherwise  would 
have  done.  If  the  same  amount  of  damage  should  have  been 
done  in  any  way  by  motor  vehicles,  the  shout  from  the  agri- 
cultural element  would  have  been  loud  and  long. 

There  is  no  doubt  with  the  present  road  requirements  past 
systems  of  road  making  must  be  altered,  or  else  financial  ruin 
will  result.  Eoads  must  now  be  constructed  to  cope  with 
almost  any  type  of  traffic  and  weather.  Not  only  must  the 
traffic  and  weather  be  considered,  but  the  shape  of  the  road 
must  be  altered. 

It  is  difficult  to  point  out  the  result  of  the  present  systems 
of  management  without  going  into  detail  as  to  how  the  manage- 
ment has  got  itself  into  its  present  condition.  One  most 
important  factor  is  the  class  of  men  who  have  become  the  road 
menders  of  the  country.  There  has  been  an  idea  abroad,  possibly 
it  is  the  same  idea  magnified  in  the  self-appointed  experts,  that 
any  broken-down  tradesman  can  be  placed  in  charge  of  a  large 
area  of  road,  and  efficiently  manage  it — that  is,  as  regards  the 
lesser  boards — and  we  as  an  Association  have  tried  our  utmost 
to  alter  this  opinion. 

Allowing  the  roads  to  get  out  of  repair  for  the  imme- 
diate saving  of  the  rates  will  no  longer,  it  is  hoped,  be  possible. 
Systematic  road  management  means  systematic  application  of 
material,  not  only  in  quantity,  but  in  method,  and  while  there  yet 
remain  a  few  councils  who  look  upon  steam  rollers  as  needless 
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luxuries,  those  councils  are  certainly  few  and  far  between.  It 
seems  that  this  idea  of  any  one  being  able  to  manage  a  road  area 
dies  very  hard,  but  if  we,  as  surveyors,  continually  do  our  utmost 
to  keep  before  our  councils  real  and  satisfactory  road  manage- 
ment, instead  of  the  happy-go-lucky  systems,  it  is  possible  that 
we  shall  be  able  to  alter  the  systems  now  in  force  without  going 
to  any  terrible  heroics  in  cost. 

The  roads  of  the  past  have  got  to  be  converted  into  the  roads 
of  the  future,  and  if  this  can  be  done  without  enormous  increases 
in  the  rates,  it  will  redound  to  our  credit.  No  golden  rules  can 
be  laid  down  as  to  how  this  change  can  be  effected,  but  the  ex- 
perience of  one  may  be  useful  to  another  in  showing  how  good 
results  can  be  obtained,  and  a  short  account  of  the  experience 
that  the  Author  has  had  in  Notts  may  be  useful 

When  the  roads  in  Notts  were  taken  over  under  the  direct 
control  of  the  county  council,  it  was  found  that  no  actual  system 
of  allowing  so  much  material  each  year  for  renewal  was  in  force, 
and  one  of  the  first  duties  to  be  undertaken  was  to  arrive  at  the 
probable  life  of  each  road,  and  to  allot  to  that  road  the  neces- 
sary amount  of  material  to  efficiently  maintain  it  for  its  then 
requirements. 

The  character  of  the  traffic  on  the  roads  has  now  altered,  so 
that  a  road  which  had  previously  required  coating  once  in  three 
years  has  since  been  found  to  require  coating  once  every  year, 
l^oads  that  were  given  a  life  of  five  years  now  only  last  two 
years,  and  the  whole  of  the  roads  of  England  to-day  have  had, 
by  the  altered  nature  of  the  traffic  they  have  to  bear,  their  life 
shortened  by  anything  from  two  to  four  years. 

Continually  coating  a  road  to  cope  with  this  altered  traffic 
must  be  unsatisfactory  procedure,  and  the  process  of  converting 
the  present  roads  into  roads  of  a  more  permanent  character  can 
only  be  carried  out  by  altering  the  system  to  a  large  extent 
where  the  system  of  yearly  renewals  has  taken  place. 

In  Notts  three  classes  of  material  are  now  in  um  on  country 
roads.  Slag,  which  is  obtained  from  the  iron  furnaces  at  an 
average  cost  of  6«.  Id,  per  ton,  Leicestershire  stone  at  an  a\  ciage 
cost  of  10s.  8d.  per  ton,  and  tarmac  at  an  avenigii  cost  uf 
12s.  7d.  per  ton. 

The  course  the  county  council  have  pursued  is  ta  reduce  ati 
far  as  posssible  the  use  of  the  Leicestershire  stone,  and  in  its 
place  to  continue  for  the  time  being  to  use  as  much  aL^^liuz  as 
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possible,  so  as  to  divert  the  money  which  is  expended  on  granite 
into  a  more  permanent  work  of  constructing  tarmac  roads. 
Here,  again,  it  is  necessary  to  return  for  a  moment  to  the  present 
method  of  road  construction. 

It  is  next  to  impossible  on  roads  without  foundations  to  con- 
tinually roll  granite,  so  that  the  same  may  present  a  level  face,- 
and  to  carry  out  the  work  of  reforming  with  eflBcient  foundations 
all  the  roads  of  England  would  be  an  undertaking  that  would 
even  startle  the  Eoads  Improvement  Association,  and  when  roads 
are  made  under  the  present  system  they  cannot  be  suffi- 
ciently efficient  to  stand  the  traffic  they  are  now  called  upon 
to  bear. 

In  Notts  the  procedure  that  is  now  adopted  is  to  treat 
existing  roads  as  if  they  were  the  foundations  of  a  new  road  on 
which  to  construct  a  tarmac  water-proof  road,  and  no  longer  to 
continue  taking  sections  of  roads,  but  to  make  five  miles  of  road 
or  so  straightforward,  and  to  repair  the  remaining  portion  of  the 
said  length  of  road  by  judicious  patching.  It  will  be  at  once 
apparent  that  to  carry  out  such  work  as  this  means  a  large 
expenditure  on  a  few  miles,  while  the  other  roads  are  to  an 
extent  suffering.  It  is  hoped  that  by  taking  time  by  the  fore- 
lock, and  commencing  operations  at  once,  that  we  may  get  ahead 
of  the  worst  traffic  that  at  present  we  see  looming  before  us, 
and  that  we  shall  not  have  to  burden  the  ratepayers  with  large 
increases  in  the  county  rates.  All  sorts  of  trials  have  been  made 
to  make  the  roads  of  a  satisfactory  nature. 

It  has  been  found  that  the  amount  of  moisture  absorbed  by 
ordinary  slag  equals  6  gallons  to  1  ton.  This  alone,  after  the 
moisture  has  frozen  and  thawed,  is  sufficient  to  break  the  heart 
of  any  ordinary  road  maker,  for  it  is  the  frost  and  thaw  that 
assist  in  completing  the  damage  done  by  the  heavy  traffic.  It 
has  been  truly  and  often  said  that  the  weather  is  the  chief  road 
maker  or  spoiler. 

Water  and  some  form  of  sand  form  very  large  and  important 
factors  in  the  present  system  of  road  making,  and  so  long  as  this 
continues,  with  cattle  and  their  leavings  on  the  road  surface,  so 
long  will  the  dust  nuisance  be  with  us  in  a  greater  or  less  form. 

Many  and  various  palliatives,  for  which  all  are  grateful,  have 
been  suggested  for  dealing  with  this  dust  nuisance,  and  while 
all  agree  that  it  is  one  of  the  greatest  nuisances  of  the  present 
day,  it  seems  one  of  the  most  fatal  proceedings  to  continue 
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making  roads  of  a  character  which  is  known  to  be  expensive 
and  disagreeable,  when  waterproof  roads  can  be  made  at  a 
similar,  if  not  a  cheaper,  cost,  and  the  minimum  of  dust 
results. 

After  experimenting  in  almost  every  possible  way,  tar  seems 
to  be  the  one  cheap  and  suitable  material  to  form  adhesive 
matter  in  road  construction.    Tar  by  itself  undoubtedly  would 
not  make  good  roads,  but  if  tar  can  be  made  to  adhere  perma- 
nently to  any  good  road  material,  and  that  material  can  be 
obtained  at  a  cheap  rate,  it  necessarily  follows  that  many  of  the 
expensive  parts  of  road  making  can  be  economically  dealt  with. 
While  looking  for  a  material  which  would  be  suitable  for  road- 
making  and  at  the  same  time  cheap  in  its  initial  cost,  the 
Author  found  that  a  large  amount  of  furnace  slag  was  yearly 
cast  to  waste,  and  that  by  a  somewhat  simple  process  all  slag, 
or  slag  which  has  been  considered  unsatisfactory  for  road- 
making,  could  be  converted  into  a  hard  and  truly  efficient 
road  material.      The  difficulty  in  the  ordinary  treatment  of 
slag  with  tar  was  that  the  material  had  to  be  warmed  before  it 
would  allow  of  the  tar  penetrating  its  pores,  and  the  more  it 
was  warmed  the  more  the  tar  penetrated,  but  while  this  warm- 
ing process  was  being  carried  out  the  fact  of  making  this  slag 
very  hot  also  made  it  very  brittle,  and  thus  while  making  it  a 
suitable  material  for  footpaths  and  light  wear,  made  it  a  most 
unsuitable  material  for  road  making.    It  is  well  known  that 
the  slag  leaves  the  furnace  in  a  molten  state.    In  some  neigh- 
bourhoods the  slag  is  run  out  into  sand  beds,  watered,  and 
becomes  absolutely  useless  for  road  material.    In  some  counties 
efforts  have  been  made  to  use  this  watered  slag  as  a  road 
material,  and  the  result  can  well  be  imagined  ;  but  it  is  some- 
what dishearteniug  when  a  different  material,  still  called  slag, 
is  condemned,  very  possibly  by  some  of  those  old  users  of  slag, 
who  stated  that  they  used  the  material  many  years  ago,  and  it 
was  absolutely  useless,  and  who  will  not  look  at  an  improved 
slag  because  of  their  past  experience. 

If,  instead  of  allowing  the  slag  to  be  water-cooled,  the 
same  slag  is  taken  into  large  cauldrons  and  specially  brought 
out,  it  can  be  obtained  almost  free  from  honeycomb.  The 
little  honeycomb  that  does  remain  is  of  an  exceedingly  hard 
nature,  and  to  a  great  extent  is  useful  in  the  manufacture  of 
tar-macadam.    In  taking  up  tar,  of  course,  the  amount  of 
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honeycomb  must  be  regulated  and  dealt  with,  but  when  slag 
contains  large  boles  it  can  be  broken  up  when  it  reaches  a 
certain  temperature,  and  presented  to  the  tar  at  the  right 
temperature  to  hold  the  tar  itself.  Thus  the  heating,  which 
makes  it  to  a  large  extent  brittle,  is  avoided,  and  tarmac  can 
be  made  out  of  slag  second  to  no  tar-macadam,  the  cooling 
process  absolutely  drawing  or  attracting  the  tar  to  the  material, 
instead  of  repelling  it  as  is  usual  in  cold  material 

Hitherto  the  complaints  against  tar-macadam  have  been  its 
slipperiness,  and  but  too  often  that  it  will  not  wear.  The 
Author's  opinion  is  that  roads  can  be  formed  with  a  face  of 
material  of  l^-inch  gauge  instead  of  the  present  usual  f-inch 
gauge.  The  |-inch  material  has  no  real  strength  in  it  equal  to 
the  coarser  face,  and  if  those  surveyors  who  have  so  long  tried 
to  repair  their  roads  with  a  finer  material  would  but  try  to  use 
the  coarser  material  thoroughly  well  tarred  they  would  soon 
find  that  tarmac  was  not  in  reality  the  material  sometimes  so 
slightingly  spoken  of. 

Throughout  England,  of  course,  the  question  of  railway  rates 
was  an  important  factor  in  the  introduction  of  the  more  extended 
use  of  this  slag  from  the  iron  furnaces,  but  tarmac  in  the  centre 
of  England  could  be  put  on  the  rail  at  a  cost  of  8s.  6d,  per  ton, 
which  will  prove  that  cheap  material  is  available  if  the  railway 
rates  would  only  allow  of  its  being  used. 

The  Author  is  more  than  anxious  at  the  present  time  to 
avoid  being  in  any  way  understood  to  be  acting  as  a  director 
or  an  agent  of  a  company.  The  information  given  is  in  his 
sole  capacity  as  a  county  surveyor. 

In  a  neighbouring  county  where  the  traffic  is  nothing  like 
so  heavy  as  in  Notts,  one  of  the  district  councils,  years  ago, 
who  had  been  called  upon  to  maintain  its  main  roads,  finding 
that  the  rates  for  carrying  out  the  work  did  not  come  directly 
out  of  their  pockets,  made  up  its  roads  in  granite,  and  expended 
as  much  as  between  600/.  and  700/.  per  mile  in  so  doing, 
although  the  roads  were  nothing  like  as  wide  as  those  that 
have  been  dealt  with  in  the  reconstruction  in  tarmac  of  the 
Notts  roads,  but  the  wisdom  of  their  proceeding  is  plainly 
shown  at  the  present  time,  although  the  cost  of  the  work  carried 
out  must  have  severely  taxed  the  resources  of  even  a  merciful 
county  council. 

For  making  up  this  road,  which  was  one  of  the  most  heavily 
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used  roads  in  the  county,  being  in  close  proximity  to 
Nottingham,  the  following  figures  were. ascertained  to  be  the 
principal  expenditure  in  ordiAary  making  up  with  granite  or 
making  up  with  a  waterproof  material : — 

Estimated  cost  of 
GraDtbam  Road  Cost  of 

if  it  had  Graotham  Road 

been  Uld  with  if  laid  with 

granite.  tarmac. 

£  £ 

Materials 7099  ..        6782 

BindiDg        100  ..  — 

Mannallabour         350  ..  2G4 

Steam  roUer 850  ..  238 

Wateriog 120  ..  — 

Reoarting 175  ..  — 

Tar,  cement,  etc —  ..  100 

£819i  £7384 


The  result  of  this  has  been  that  at  the  present  there  is 
a  stretch  of  road  which  is  second  to  none  in  the  neigh- 
bourhood. If  at  any  time  any  Members  of  the  Association 
would  feel  sufficiently  interested  to  inspect  this  length  of 
road  or  any  other  in  the  course  of  construction  in  the  county 
of  Kottinghamshire,  the  Author  would  be  at  all  times  pleased 
to  do  anything  in  his  power  to  show  them  the  result  of  his 
experience. 

When  the  question  of  making  tarmac  was  first  considered 
in  Notts  efforts  were  made  to  make  the  tarmac  at  the  roadside, 
but  the  result  was  not  satisfactory ;  the  material  could  not  be 
made  in  sufficient  quantities  to  keep  the  steam  roller  going ;  it 
could  not  be  properly  made  hot ;  and  it  was  only  possible  to  do 
little  sections  of  road  when  the  whole  road  area  required  atten- 
tion. Only  those  who  know  what  the  management  of  large 
road  areas  means  can  appreciate  the  trouble  that  ensued. 
Everybody  wanted  to  know  why  their  neighbour's  roads  were 
being  treated  while  they  were  left  out  in  the  cold,  and  even 
now  the  petitions  that  the  county  council  are  receiving  for 
more  tarmac  roads  are  more  numerous  than  can  at  present  be 
attended  to. 

While  the  county  coimcil  are  endeavouring  to  economise 
and  to  make  permanent  roads  they  are  not  forgetting  the  dust 
nuisance,  but  are  hoping  in  the  near  future  that  their  efforts  for 
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improved  road  construction  from  an  economical  point  of  view 
will  meet  with  success. 

A  length  of  road  constructed  of  hot-tarred  slag  was  laid 
down  between  the  Trent  Bridge  and  the  Midland  Bailwaj 
station  at  Newark  nine  years  ago.  Previous  to  this  being  laid 
down  the  road  was  in  a  constant  state  of  being  repaired,  and 
generally  in  a  more  or  less  dirty  condition,  for  not  only  was  it 
the  main  traffic  road  but  was  in  close  proximity  to  the  market, 
and  the  amount  of  traffic  on  market  day  alone  was  sufficient  to 
keep  the  road  in  a  filthy  condition. 

The  road  was  coated  over  its  whole  surface  at  a  cost  not 
exceeding  one  year's  supply  of  granite.  This  was  put  down  in 
the  year  1898-9,  and  has  only  once  since  received  a  topping  of 
1^  in.  material,  and  to-day  is  in  as  good  a  condition  as  any 
country  road  need  be. 

One  important  point  not  to  be  missed  is  the  fact  that  the 
tarmac  road  does  not  require  reforming  over  its  whole  face  like 
an  ordinary  macadam  roadway,  and  if  in  the  five  miles  of  road 
that  have  been  laid  on  the  Grantham  Road  some  small  repairs 
are  needed  in  the  next  seven  years  it  is  all  that  will  be  required. 

One  section  has  now  been  down  four  years,  and  has  never 
yet  had  any  repairs  carried  out  on  its  surface,  but  before  the 
introduction  of  tarmac  this  section  of  road  had  to  be  coated 
every  year,  and  was  always  in  a  muddy  and  dirty  condition. 

The  amount  of  siding  and  general  cleaning  up,  other  than 
the  removal  of  horse  droppings,  has  been  reduced  to  a  mini- 
mum, and  it  is  confidently  asserted  that  no  expense  within  the 
next  ten  years  will  be  equal  to  any  one  year  of  previous 
management,  and  instead  of  the  road  being  an  unsatisfactory 
one  at  all  times  it  is  in  the  absolutely  opposite  state,  although 
it  has  to  bear  increasing  traction-engine  traffic  as  well  as  a 
constant  stream  of  motors. 
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NOTES  ON  TAR  MACADAM. 

C.  F.  WIKE,  MJnst.C.E.,  City  Surveyor,  Sheffield. 

These  notes  are  not  intended  as  an  argument  in  favour  of 
better  roads.  Discussion  of  road-making  problems  has  recently 
been  so  thorough,  and  the  demand  for  an  improvement  is  so 
general,  that  road  engineers  need  now  only  consider  how  the 
desired  improvement  is  to  be  effected,  and  how  paid  for. 

The  necessity  has  chiefly  come  about  through  the  rapid 
development  of  motor  traflBic.  Those  interested  in  motors  dis- 
claim responsibility  for  the  present  dust  nuisance  and  blame 
the  roads,  upon  which,  they  say,  motor  vehicles  have  no  more 
destructive  eflect  than  horse  traffic.  This,  however,  will  scarcely 
be  admitted  by  those  engineers  who  have  charge  of  the  roads. 
In  the  opinion  of  the  writer,  the  additional  wear  caused  by  self- 
propelled  vehicles,  and  particularly  by  those  fitted  with  non- 
slip  devices,  is  considerable.  Whether  such  vehicles  ought  to 
pay  a  larger  contribution  towards  the  upkeep  of  the  highways 
is  a  question  which  undoubtedly  will  have  to  be  fought  out  and 
settled. 

One  eflfect  of  the  new  traffic  will  be  an  extension  of  the 
paved  roads  leading  out  of  the  towns,  and  possibly  a  develop- 
ment in  the  direction  of  cheap  paving.  Another  result  will  be 
that,  where  the  amount  of  traffic  and  rateable  value  does  not 
warrant  the  expense  of  paving,  some  other  construction  of  road 
involving  the  least  amount  of  dust  will  have  to  be  adopted. 

Where  paving  is  too  expensive,  perhaps  the  best  material 
for  minimising  dust  is  tar  macadam,  which  is  by  no  means  a 
recent  introduction,  it  having  been  adopted  in  some  of  the 
Northern  and  Midland  towns  for  at  least  30  or  40  years.  In 
Sheffield  it  has  certainly  been  laid  nearly  40  years,  and  it  is 
with  regard  to  what  has  been  done  in  this  direction  that  the 
following  detailed  observations  are  ofiTered. 

At  present  there  are  392  miles  of  roads,  of  which  241  miles 
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are  macadam  roads ;  about  151  miles  of  the  latter  are  repairable 
by  the  Highway  Authorities,  and,  of  these,  nearly  10  per  cent, 
are  laid  with  tar  macadam.  The  proportion  may  seem  small, 
but  the  reason  for  this  at  once  brings  us  face  to  face  with  one  of 
the  diflBiculties  in  the  general  adoption  of  tar  macadam  roads. 

Many  of  the  roads  in  the  writer's  charge  have  steep  gradients, 
and  no  one  who  has  had  experience  of  tar  macadam  will  suggest 
that  it  is  a  desirable  material  for  hills.  Up  to  the  present  a 
gradient  of  1  in  20  has  been  considered  sufficiently  steep,  and 
perhaps  other  engineers  will  be  good  enough  to  give  their 
experience  as  to  laying  tar  macadam  on  steeper  gradients. 

At  one  time  most  of  this  work  was  let  by  contract,  and  this 
is  still  the  case  to  a  limited  extent ;  but  about  five  years  ago  a 
plant  was  constructed  by  the  corporation  at  an  approximate 
cost  of  1000/.,  consisting  of  sheds,  iron-plated  floors,  with  flues 
beneath  for  drying  the  broken  stone,  and  heating  apparatus  for 
the  tar  compound.  As  the  information  may  be  useful  to  others 
who  are  thinking  of  taking  the  matter  up,  drawings  have  been 
prepared,  which  accompany  these  notes,  showing  the  apparatus. 
During  the  last  three  years  the  quantity  of  tar  macadam  pre- 
pared has  averaged  2300  tons  per  annum,  in  addition  to  900 
tons  of  tarred  chippings  for  footpaths. 

The  specification  to  which  die  tar  macadam  is  made  is  as 
follows : — 

1st  Coat. — ^About  2"  in  thickness  of  limestone  "  dark "  in 
colour,  and  of  approved  quality,  sound,  hard,  and  free  from  spar, 
and  equal  to  sample.  The  stone  to  be  broken  uniformly  to  a 
2i"  gauge. 

2nd  Coat. — About  IJ"  in  thickness,  of  best  slag,  of  sound, 
uniform  material,  free  from  honeycomb  and  dirt,  from  approved 
works,  all  equal  to  sample.  The  slag  to  be  broken  uniformly 
to  a  1|"  gauge. 

3rd  Coat. — About  j"  in  thickness  of  slag  shingle  to  a  |" 
and  i"  gauge  in  equal  proportions,  free  of  dust,  of  the  quality 
specified  for  the  second  coat,  and  equal  to  sample.  The  total 
thickness  of  the  tarred  material,  after  being  rolled  with  the 
steam  roller,  to  be  4",  and  the  top  of  its  surface  to  be  |"  above 
the  level  of  the  channels. 

After  rolling  the  roadway  is  to  be  covered  with  a  dressing 
coat  of  granite  or  limestone  chips  (J"  dust  out)  of  approved 
quality  and  thickness,  as  may  be  ordered,  and  again  rolled. 
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The  whole  of  the  limestone  and  slag  must  be  thoroughly 
well  dried  on  hot  plates ;  a  mixture  of  pitch  and  tar  must  then 
be  boiled  in  the  following  proportion :  For  the  first  and  second 
coats  90  gallons  tar  and  125  lbs.  of  pitch ;  and  after  boiling  for 
two  hours,  17  gallons  of  the  mixture  must  be  mixed  with 
30  cwt.  of  the  broken  limestone  and  1  J"  slag. 

For  the  third  coat  14  gallons  of  the  above  mixture,  after 
boiling,  to  be  added  to  each  cube  yard  of  shingle. 

The  limestone  and  slag  to  be  perfectly  dry  and  warm  at  the 
time  of  mixing,  and  the  whole  thoroughly  turned  over,  so  that 
every  part  of  the  surface  of  the  stones  will  receive  a  coating 
of  the  mixture.  The  above-mentioned  proportions  may  vary 
according  to  the  quality  of  the  pitch  and  the  strength  of  the 
tar.  The  prepared  limestone  and  slag  is  then  to  be  put  in 
separate  heaps,  and  left  a  sufficient  time  to  toughen  before  being 
laid.  After  it  has  been  properly  toughened  and  freshened  with 
a  further  quantity  of  pitch  and  tar  (if  considered  requisite),  it 
is  then  to  be  spread  on  the  foundation  in  layers  as  specified. 

The  cost  of  slag  and  limestone  tar  macadam  is  about  the 
same.  If  of  the  best  quality,  probably  slag  is  the  better 
material,  and,  in  certain  instances,  it  has  been  used  for  all  three 
coats.  The  difficulty,  however,  is  to  get  it  sufficiently  uniform 
and  free  from  lime  and  other  constituents  which  render  it  liable 
to  early  disintegration.  This  is  one  of  its  disadvantages  as 
compared  with  limestone,  which  can  be  obtained  of  uniform 
hardness,  and,  as  the  use  of  tar  macadam  increases,  so  will  the 
difficulty  of  getting  sufficient  slag  of  suitable  quality  increase. 

Granite  has  not  hitherto  been  looked  upon  as  a  suitable 
material  for  tar  macadam,  on  account  of  its  want  of  absorption. 
It  was  laid  by  the  writer  nearly  twenty  years  ago  in  several 
streets,  but,  for  the  reason  given,  was  not  a  success.  It  has 
recently  been  laid  in  some  districts  with  tvred  chips  for  bind- 
ing, and  similar  work  is  in  preparation  in  Sheffield.  If  the 
necessary  adherence  could  be  obtained,  granite  would,  on 
account  of  its  better  wearilig  qualities,  be  more  economical 
than  either  limestone  or  slag,  and  perhaps,  with  modern 
methods  of  re-tarring  roads  at  frequent  intervals,  the  old 
difficulty  may  be  got  over. 

With  r^ard  to  the  cost  of  tar  macadam  roads  compared 
with  dry  granite  macadam,  the  initial  cost  is  about  the  same, 
about  2«.  3d.  to  2s.  6d.  per  super,  yard,  exclusive  of  foundation, 

u 
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the  extra  expense  of  tarring  being  balanced  by  the  fact  that  a 
cheaper  material  is  used  than  the  granite  macadam  usually 
employed  for  important  main  roads,  when  these  are  not  paved. 
Statistics  have  been  prepared  with  regard  to  a  typical  suburban 
road,  taking  a  considerable  amount  of  traffic,  and  the  annual 
charge  (including  initial  cost)  for  a  period  of  fourteen  years  has 
averaged  about  4rf,  per  square  yard;  this  is  for  a  fairly  flat 
road.  In  another  case — a  road  with  light  traffic — ^the  average 
has  been  a  little  less  than  2^d,  per  square  yard. 

If  the  best  results  are  to  be  obtained,  it  is  very  advisable 
that,  after  the  first  laying,  tar  macadam  should  be  kept  in 
thorough  repair,  and  for  many  years  it  has  been  the  practice 
to  tar  paint  the  surface  at  intervals  of  three  or  four  years,  or  as 
soon  as  roughness  begins  to  show.  This  has  been  done  not  so 
much  with  the  idea  of  laying  the  dust  as  to  prolong  the  life  of 
the  tar  macadam. 

At  present  a  considerable  mileage  of  dry  macadam  road  is 
being  tar  sprayed,  and,  so  far  as  can  be  seen  at  present,  it  wUl 
be  practicable  to  apply  this  system  to  gradients  steeper  than 
those  upon  which  tar  macadam  has  been  laid.  Nevertheless, 
there  must  be  a  limit  to  the  gradients  upon  which  tar  can,  in 
any  form,  safely  be  employed,  as  it  is  a  material  very  susceptible 
to  heat,  and  slippery  in  hot  weather. 

To  sum  up  the  writer's  experience,  tar  macadam  is  a  very 
suitable  and  economical  material  for  many  situations,  and  its 
use  is  bound  to  increase,  but  it  has  its  restrictions,  the  principal 
one  being  that  it  cannot  safely  be  used  for  roads  with  a  con- 
siderable gradient.  So  far,  the  materials  used  have  been  inferior 
in  durability  to  granite  or  whinstone,  and  therefore  it  has  not 
been  suitable  for  macadam  roads  with  the  heaviest  traffic.  The 
great  advantages  are  the  comparative  absence  of  dust,  and 
the  quietness.  Tai:  macadam  roads  are  also  economical  in  the 
matter  of  cleansing.  The  introduction  of  tar-spraying  apparatus 
has  materially  helped  to  minimise  the  dust  nuisance,  and  it  is 
through  the  application  of  tar,  in  one  form  or  another,  that  the 
nearest  approach  to  a  dustless  road  must  be  looked  for,  where 
paving  (which,  after  all,  creates  the  least  dust)  cannot  be  used* 


Digitized  by  VjOOQIC 


ROAD  REQUlBEMBNTS  OF  THE  FUTURE.         291 


ROAD  REQUIREMENTS  OF  THE  FUTURE. 

By   JOHN   S.   BEODIE,  MJnst.C.E.,  Bobough  Surveyor, 

Blackpool. 

Introductory. 

It  is  quite  unnecessary,  before  a  Meeting  of  the  Association  of 
Municipal  and  County  Engineers,  to  dwell  on  the  past  history 
of  our  highways,  and  it  is  only  incidentally  necessary  to 
describe  their  present  condition,  as  we  are  all  quite  familiar 
with  both.  The  Author  will,  therefore,  enter  at  once  on  the 
subject  of  these  notes,  only  premising  that  the  suggestions 
here  set  forth  are  intended  more  as  bases  of  discussion  than 
as  settled  opinions,  and,  on  this  understanding,  the  Author 
truste  that  his  brother  Members  will  not  be  sparing  in  their 
criticism,  because  it  is  only  by  the  fullest  discussion  and  the 
consequent  formation  of  a  strong  and  well-informed  public 
opinion  that  good  progress  will  be  possible  in  the  future. 

Why  Improvements  are  Necessary. 

Now,  why  is  it  necessary  for  us  to  reconsider  our  methods 
as  practical  road-makers?  How  is  it  that,  in  our  "inmost 
minds  "  we  ourselves  are  distinctly  conscious  that  the  time  has 
arrived  when  it  is  imperative  upon  us  to  "  mend  our  ways  "  ? 

Is  it  not  that,  within  a  comparatively  few  years,  our 
brethren  of  the  mechanical  branch  of  the  profession  have  "  been 
toiling  in  the  night"  towards  perfection  in  locomotion,  while  we, 
if  we  have  not  exactly  "  slept,"  can  hardly  be  said  to  have  done 
more  than  keep  a  watchful  eye  upon  the  efiforts  of  our  brethren 
aforesaid,  and  to  be  somewhat  surprised  at  the  results  which 
they  have  already  produced. 

But  for  the  advent  of  the  self-propelled  vehicle  on  our 
highways,  during  the  past  decade,  it  is  possible  that  we  would 
still  be  in  a  state  of  comfortable  self-satisfaction  with  methods 
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of  road-making,  as  introduced  in  the  beginning  of  the  last 
century,  and  which  to-day  in  country  districts  generally  prevail, 
although  here  and  there,  successful  efiforts  have  been  made 
to  make  roads  that  should  be  at  once  clean  and  noiseless,  as 
compared  with  the  great  majority  of  roads  which  are  neither 
the  one  nor  the  other. 

The  voice  of  the  town  dweller  has  been  raised  against  mud 
and  noise,  while  the  cry — sometimes  the  exceeding  "bitter 
cry" — of  the  wayside  residents  in  the  country  against  the 
dust  clouds  raised  by  the  new  self-propelled  and  swift  vehicular 
traffic,  has  attained  almost  the  volume  and  dimensions  of  a 
"  mandate  from  the  people  "  for  its  prevention  or  cure. 

Again,  the  only  too  successful  efforts  of  our  friends  the 
mechanical  engineers,  to  literally  "  kick  up  a  dust "  with  their 
motors,  has,  in  an  indirect  way,  done  surveyors  a  great  deal  of 
good,  inasmuch  as  our  respected  masters,  the  ratepayers,  have 
had  such  convincing  ocular,  not  to  say  nasal,  demonstration 
of  the  nnsuitability  of  roads  made  of  a  compound  of  stone 
chippings  and  the  cleanings  out  of  the  roadside  ditches,  or 
some  similar  abominations,  as  to  carry  forward  their  convictions 
in  the  direction  of  better  roads,  with  a  velocity  which  we 
officials  in  control  of  highways  must  have  despaired  ever  to 
accomplish  in  any  reasonable  time.  The  Author  can  bear 
testimony  that  he  has  been  preaching  the  doctrine  of  the 
advantages  of  impervious  self-cleansing  and  noiseless  roads  to 
Highway  Committees  unceasingly  for  the  last  twenty  years 
with  only  very  qualified  success,  and  he  feels  that  his  experience 
must  be  that  of  many  of  his  brethren.  He  therefore  hails  with 
satisfaction,  the  present  demand  from  practically  all  quarters, 
to  lay  the  dust  demon,  and  to  abate,  if  not  abolish,  the  noise 
nuisance. 

Again,  an  important  and  rapidly  increasing  section  of  the 
community,  duly  impressed  with  the  necessity  of  rapid  transit, 
both  as  regards  business  and  pleasure. pursuits,  having  by  the 
achievements  of  our  mechanical  confreres,  possessed  itself  of 
veliicles  adapted  to  accomplish  that  object,  loudly  calls  upon 
those  in  authority  to  provide  corresponding  roads,  so  that 
speeds  of  from  12  to  15  miles  per  hour  may  be  secured  for 
heavy  motor  traffic,  and  from  40  to  50  miles  per  hour  for  light 
vehicular  traffic. 
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What  the  Public  Want. 

We  have,  then,  from  our  masters,  the  public,  a  clear  demand 
for  three  primary  and  essential  conditions  of  the  highways  of 
the  future,  viz. — 

(1)  They  must  be  free  from  dust  in  summer  and  from  mud 
in  winter. 

(2)  They  must  be  practically  noiseless  under  all  conditions 
of  trafl&c. 

(3)  They  must  be  such  that  everyday  motor-car  speeds  of 
from  40  to  50  miles  per  hour  upon  them  must  be  practicable 
and  safe. 

All  other  conditions,  such  as  cost,  durability,  cross  section, 
gradients,  foothold,  etc.,  are  secondary  and  subsidiary,  and 
are  largely  dependent  on  local  or  special  circumstances  and 
requirements. 

Now,  who  shall  say  that  these  requirements  are  either 
impracticable  or  unreasonable?  Are  we  to  go  on  being  be- 
spattered with  mud  or  blinded  by  dust  ?  Are  we  to  continue 
in  our  business  and  residential  streets  to  be  deafened  with  the 
noise  and  clatter  of  stone  paved  carriage-ways ;  and  are  we  to 
be  satisfied  with  the  slow  rate  of  travel  of  bygone  times  for 
which  our  present  roads  were  made,  and  for  which  ordy  they 
are  suitable  ?    Most  assuredly  not. 


Suggested  Reforms. 

How  then  are  the  above  essential  conditions  to  be  attained  ? 
The  complete  answer  to  this  question  must  be  at  least 
threefold,  viz. — 

(A)  By  the  use  of  suitable  materials  and  the  application 
of  correct  principles  of  road  making, 

(B)  By  efficiency  and  economy  of  administration. 

(C)  By  adequate  and  just  financial  arrangements,  so  that 
the  iDurden  of  cost  may  be  equitably  adjusted  among  all  classes 
of  the  community. 

It  will  be  convenient  to  consider  the  subject  under  the  three 
divisions  enumerated  above. 
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(A)  Suitable  Materials,  etc. 

It  must  be  clear  that  any  so-called  road  material  which 
rapidly  wears  imder  traffic  into  fine  particles  is  unsuitable. 
On  the  other  hand,  it  is  evident  that  some  of  the  harder  natural 
rocks,  and  artificial  products,  are  equally  objectionable  on 
account  of  noise  and  slipperiness.  Again,  any  material  which 
is  highly  absorbent  of  moisture  must  be  ruled  out  as  unsuitable 
on  sanitary  and  other  grounds. 

The  Author  does  not,  in  these  notes,  propose  to  submit  to  his 
brother  members  of  the  Association  a  complete  and  final  solu- 
tion for  all  time  of  all  the  difficulties  connected  with  road  making. 

Briefly,  the  result  of  many  years'  experience  has  led  him  to 
the  following  general  conclusions  on  the  subject,  viz. : — 

(a)  For  comparatively  heavy  traffic,  especially  in  Urban 
Districts,  a  pavement  of  wood  blocks  properly  treated  and  laid 
on  a  suitable  foundation  of  Portland  cement,  concrete ;  and 

(b)  For  comparatively  lighter  traffic,  a  tar  asphalte  pave- 
ment, laid  on  a  bed  of  hand  packed  rubble,  most  nearly  comply 
with  the  conditions  stated  above. 

It  cannot  be  successfully  contended  that  either  of  the  above 
methods  of  road  making  are  impracticable  by  reason  of  their 
excessive  cost. 

During  the  last  six  years  the  Author  has  laid  nearly  150,000 
square  yards  of  Australian  hardwood  (Karri  and  Jarrah)  paving 
of  an  average  depth  of  4 J  inches  on  a  foundation  of  Portland 
cement  concrete  6  inches  in  depth,  at  an  average  cost  of 
lOs.  Id.  per  square  yard  for  paving,  and  3^.  4d.  per  square  yard 
for  foundation,  or  together  135.  5d.  per  square  yard. 

During  the  same  time  he  has  laid  about  56,000  square  yards 
of  tar  asphalte  of  an  average  thickness  of  5  inches  on  a  founda- 
tion of  hand  packed  rubble  7  inches  in  depth,  at  an  average 
cost  of  3«.  2rf.  per  square  yard  for  asphalte,  and  Is.  9d.  per 
square  yard  for  foundation,  or  together  4«.  lid.  per  square  yard. 

Both  have  given  complete  satisfaction,  and  incidentally,  it 
may  be  stated  that  the  European  record  for  highest  speed  by 
racing  motor-cars  over  the  flying  kilometer  was  made  on  part 
of  the  above  asphalte,  on  October  13th  of  last  year,  under  the 
most  unfavourable  climatic  conditions  of  a  strong  headwind, 
and  rain,  when  the  measured  kilometer  was  run  in  21^  seconds, 
equivalent  to  a  speed  of  104^  miles  per  lu)ur. 
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(B)  Administration, 

Much  unfavourable  criticism  has  been  indulged  in  lately  as 
to  the  absence  of  uniformity  of  methods  employed  in  highway 
administration.  Some  of  the  suggestions  made  to  remedy  the 
evils  complained  of  have,  no  doubt,  been  wise ;  and  some  have 
been  far  otherwise. 

It  is  not  untrue  that  some  of  our  present  Highway  Acts  are 
far  from  perfect.  To  take  one  instance  only,  the  Author 
certainly  congratulates  himself  and  other  surveyors  to  county 
boroughs,  as  compared  with  county  surveyors  and  surveyors 
to  non-county  boroughs  and  local  districts.  In  the  latter, 
there  is  unfortunately,  that  divided  authority  between  county 
and  district  interests  as  regards  main  and  secondary  roads 
which  has  only  been  made  workable,  and  in  many  cases  success- 
ful, by  the  good  sense  and  tact  of  the  surveyors  and  other 
officials  concerned. 

It  is  admitted  that  on  the  whole  good  results  have  been 
obtained  tmder  the  present  Highway  Acts,  notwithstanding 
difficulties  such  as  the  above,  and  although  in  theory  the 
direct  control  and  maintenance  of  highways  by  the  State  may 
appear  to  have  many  advantages,  yet  it  must  be  remembered 
that  the  genius  of  the  people  of  this  country  is  in  favour  of 
local  as  opposed  to  State  control,  just  as  the  reverse  is  the  case 
in  most  Continental  countries. 

Local  administrative  bodies,  in  this  country,  could  only 
consent,  if  at  all,  to  State  control  of  their  roads,  or  part  of  them, 
on  condition  that  the  entire  cost  of  their  maintenance  and 
improvements  were  paid  for  by  the  State. 

On  the  other  hand,  the  State  could  only  undertake  such  a 
great  financial  responsibility  as  the  above  by  safe-guarding  its 
interests  through  direct  control  over  the  spending  of  the  necessry 
funds  rjiised  by  taxation  either  direct  or  indirect. 

In  the  Author's  opinion,  the  simplest  and  most  efficient 
arrangement,  whereby  economy  of  administration  combined 
with  proper  financial  control,  would  be  for  the  State  to  take  up, 
over  the  whole  country,  as  regards  highways,  a  similar  relation 
to  the  county  and  county  borough  councils  as  the  present 
county  councils  occupy  in  relation  to  non-county  borough, 
urban,  and  rural  district  councils.  By  this  means,  all  the 
present  administrative  machinery  would  be  available,  and  only 
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general  State  control  and  direction  over  the  expenditure  of 
State  Funds  would  be  necessary.  Thus  the  county  councils 
could  continue  to  make  contributions  to  secondary  district 
roads  as  they  do  at  present,  and  could  supervise  the  expendi- 
ture of  State  contributed  money  on  new  or  existing  main  roads 
in  accordance  with,  and  to  the  satisfaction  of,  a  State  department 
of  national  trunk  or  main  roads. 


Financial  Arrangements. 

The  history  of  the  incidence  of  taxation  for  the  purpose  of 
raising  funds  for  maintaining  and  improving  highways  can  only 
be  very  briefly  glanced  at,  if  at  all,  in  these  notes. 

The  ordinance  or  Act  of  1654  (the  time  of  the  Common- 
wealth) appears  to  have  been  the  first  legislative  attempt  to 
make  an  assessment  for  repairing  highways.  The  first  rating 
area  was  the  parish,  and  the  first  ratepayers  were  the  holders  of 
land.  If  the  parishioners,  after  due  notice,  given  in  church, 
failed  to  assemble  and  levy  a  rate  not  exceeding  one  shilling  in 
the  pound,  the  surveyor  (happy  man)  was  empowered  to  levy  it 
himself,  and  (presumably)  was  invested  with  sufficient  authority 
to  collect  it.  From  this  beginning  the  administrative  and 
rating  area  was  gradually  extended  from  one  parish  to  a  group 
of  neighbouring  parishes,  forming  the  latter-day  highway 
district,  by  many  successive  Acts  of  Parliament,  culminating 
in  the  great  Highway  Act  of  1835. 

Then,  by  the  Highways  and  Locomotive  Act  of  1878,  an 
important  innovation  was  introduced  on  the  hitherto  accepted 
principle  of  throwing  the  burden  of  repairing  the  roads  entirely 
on  the  districts  through  which  they  passed. 

By  the  latter  Act,  half  the  cost  of  maintaining  certain 
defined  "  main  "  roads  within  the  administrative  county  was  to 
be  borne  by  the  county  council,  and  the  half  cost  was  increased 
to  the  whole  cost  of  such  "  main  "  roads  by  the  Local  Government 
Act  of  1888,  which  further  authorised  the  County  Council,  if 
they  thought  fit,  to  contribute  towards  the  cost  of  maintenance 
of  any  highway  in  the  administrative  county  area,  although 
the  same  was  not  a  main  road.  To  meet  this  cost  the  county 
councils  had  allocated  to  them  by  the  Imperial  Exchequer,  the 
duties  on  local  taxation  licenses,  collected  in  each  county, 
under  the  Customs   and   Inland  Eevenue  Act,  1888,  which 
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included  taxes  on  motor-cars ;  and  the  Locomotives  on  Highways 
Act  of  1896  imposed  additional  taxes  on  motor-cars. 

It  will  thus  be  seen  that  a  great  advance  has  already  been 
made  towards  realising  the  two  great  principles  of  rating  for 
highway  purposes,  viz. — 

{a)  The  liability  of  the  district  through  which  a  road  passes 
for  a  proportion  of  its  cost  of  maintenance. 

(h)  The  liability  of  those  who  benefit  from  the  use  of  the 
road  for  their  proportion  of  its  cost  of  maintenance. 

Now,  why  not  go  a  step  further,  and  fix  the  liability  of 
those  who  do  Toost  darmge  to  the  surfaces  of  the  roads,  in  a 
separate  and  clearly  defined  rating  class,  viz.:  The  traction 
engine  and  motor-car.  Let  all  traction  engines  and  motor- 
cars be  taxed  in  direct  proportion  to  their  weight,  and  in 
inverse  proportion  to  the  widths  of  their  wheel  tyres,  and  let  all 
the  revenue  thus  derived  be  devoted  to  repair  the  damages 
caused  to  the  roads  by  self-propelled  vehicles. 

Ample  funds  could  be  raised  on  some  such  lines  as  are 
roughly  sketched  here  which  are  really  only  extensions  of 
principles  already  adopted  in  the  Motor  Acts  of  1906  and  1893, 
and  broadly,  though  not  exactly,  in  the  recommendations 
contained  in  the  Eeport  of  the  Eoyal  Commission  on  Motor- 
cars of  last  July. 

Such  a  scheme  of  rating  as  is  here  suggested,  would  be  fair 
and  equitable  to  all  classes  of  the  community. 
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NOTES  ON  THE  TAR-SPRAYING  TRIALS. 

By  feed  W.  PEARCE,  F.S.I.,  Surveyor  to  the  Urban 
District  Council  of  Twickenham. 

The  trials  which  form  the  subject  of  these  notes  were  carried 
out  under  the  auspices  of  the  Roads  Improvement  Association, 
acting  on  behalf  of  the  Royal  Automobile  Club  and  the  Motor 
Union  of  Great  Britain  and  Ireland,  on  the  22nd,  23rd,  24th, 
and  27th  of  May  last,  in  connection  with  competition  tests  for 
(1)  the  best  tar-spreading  machine,  and  (2)  the  best  preparation 
of  t€tr  for  road  purposes. 

The  tar-spreading  machines  were  tested  on  three  classes  of 
road  surfaces,  viz.  macadam,  flint,  and  gravel,  the  particular 
roads  upon  which  the  tests  were  made  being — 

(a)  The  Hounslow  and  Staines  macadam  road,  under  the 
control  of  the  Middlesex  County  Council ; 

(6)  The  flint  road  between  Twickenham  and  Kempton  Park, 
under  the  control  of  the  Staines  Rural  District  Council ;  and 

(c)  The  gravel  road  between  Virginia  Water  and  Reading  at 
Ascot,  under  the  control  of  the  Berkshire  County  Council. 

The  preparations  of  tar  were  tested  on  the  macadam  road  only. 

The  machines  entered  for  the  tar-spreading  competition 
were  Aitken's  Patent  Pneumatic  Tar-Sprayer;  the  Emulsifix 
machine;  Johnston's  Lassailly  Patent  Tar  Road  Binder;  the 
Tarmaciser;  a  700-gallon  "Tarspra"  Thomycroft  motor  van; 
a  1000-gallon  "Tarspra"  cart,  drawn  by  motor  tractor;  a 
200-gallon  "Tarspra"  cart,  drawn  by  two  horses;  and  the 
Thwaite  Anti-Road  Dust  System.  Owing,  however,  to  an 
unfortunate  accident,  the  Tarmaciser  was  unable  to  take  part 
in  the  original  competition,  and  arrangements  were  subsequently 
made  for  such  machine  to  be  tested  separately  at  a  different 
time  and  place  to  that  fixed  for  the  original  tests. 

The  method  of  distribution  adopted  in  each  of  the  machines 
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will  be  briefly  described,  and  may  be  classed  under  the  following 
headings : — 

(1)  Spraying  the  tar  on  the  surface  of  the  road  under 
pressure  through  nozzles  or  jets,  the  tar  having  previously  been 
heated  in  the  machine. 

(2)  Similar  spraying  of  cold  tar  or  tar  heated  in  a  separate 
boiler. 

(3)  The  distribution  of  tar  through  jets  or  perforations, 
uniformity  in  distribution  being  secured  by  regulating  apparatus 
and  by  automatic  brushing  with  weighted  brushes  fitted  at  the 
rear  of  the  vehicle. 

(4)  The  emulsifying  of  tar  oils  and  water  in  a  tank  by 
means  of  revolving  blades  and  the  distribution  of  the  same 
on  to  the  roadway  by  a  van  or  cart  fitted  with  sprinklers  or 
distributors. 

The  preparations  entered  for  the  second  part  of  the  com- 
petition were  Crempoid,  a  mixture  of  glue  and  bichromate  of 
potash  with  coal  tar;  Clare's  Patent  Tar  Compo,  specially  pre- 
pared tar  with  certain  impurities  extracted;  Ermenite,  a 
mixture  of  cotton-seed  oil,  sidphuric  acid,  and  crude  tar,  sub- 
sequently emulsified  with  hot  caustic  soda  solution  and  applied 
by  an  ordinary  water-cart  after  mixing  with  water;  Oil  Gas 
Tar ;  Hahriite,  a  combination  of  carbolic  acid,  oil,  asphalte,  tar, 
etc. ;  Pulvicide,  a  compound  of  creosote,  pitch,  resin,  and  caustic 
soda  or  caustic  potash,  subsequently  emulsified  with  water  and 
applied  by  means  of  an  ordinary  water-cart ;  Marbit,  composed 
of  crude  coal  tar  and  a  specially  prepared  form  of  natural 
bitumen ;  and  Solidified  Tar. 

The  trials  were  carried  out  under  very  adverse  conditions 
with  respect  to  weather,  and  have  in  consequence  been  deprived 
to  some  extent  of  their  usefulness.  The  element  of  wet  weather 
has,  however,  an  important  bearing  upon  any  material  or 
method  of  application  which  may  be  suggested  for  general 
adoption  in  this  country. 

The  general  results  of  the  tests,  so  far  as  they  can  at  present 
be  dealt  with,  appear  to  demonstrate  the  advantages  of  an 
efficient  method  of  distribution  in  obtaining  sufficient  penetra- 
tion of  the  road  surface,  and  the  disadvantage  of  the  use  of 
materials  which  are  easily  washed  off  the  surface  in  the  event  of 
a  heavy  rainfall  immediately  following  the  application.  The 
efficient  preparation  of  the  road  surfaces  is  of  considerable 
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importance,  and  the  best  results  appear  to  be  obtained  on  the 
macadam  road. 

It  is  hoped  that  it  may  be  found  possible  to  arrange  for 
further  tests  to  include  materials  other  than  those  containing 
tar,  and  it  is  suggested  that  certain  of  the  conditions  imposed 
might  be  modified  with  a  view  to  giving  greater  facilities  to 
competitors  to  carry  out  the  work  on  their  own  lines. 


DISCUSSION. 

Mr.  J.  Walker  Smith  :  I  have  myself  had  fairly  extensive 
experience  of  tar  macadam,  and  I  am  at  one  with  Mr.  Hooley 
and  also  with  Mr.  Wike  that  tar  macadam,  in  some  form  or 
another,  is  the  form  of  road  construction  in  the  future.  I  grant, 
too,  it  is  dustless,  noiseless,  it  is  economical  in  scavenging  and 
maintenance;  also  that  with  properly  selected  materials,  its 
first  cost  is,  at  least,  no  more  than  the  cost  of  ordinary  macadam 
construction,  and  if  one  has  to  pay  heavy  freight  for  first-class 
granite  for  the  ordinary  construction,  then  tar  macadam,  even 
in  the  first  cost,  would  be  cheaper.  At  Barrow-in-Furness 
we  have  recently  amended  our  standard  specification  for  the 
construction  of  streets  in  the  future,  and  no  street  will  be  con- 
structed other  than  of  tar  macadam.  I  think  we  have  now 
managed  to  make  a  tar  macadam  which,  even  if  it  be  not 
capable  of  standing  the  very  heaviest  traffic,  is  certainly  capable 
of  standing  very  considerable  traffic  of  motor-cars  and  motor- 
waggons.  I  have  myself  tried  tarmac,  and  I  have  a  sample 
which  is  laid  alongside  a  sample  of  our  own  preparation. 
Certain  costs  and  estimates  have  shown  me  very  con- 
clusively that  this  tarmac  does  wear  fairly  well,  but  much 
more  rapidly  than  tar  macadam,  the  top  coat  of  which  is  con- 
structed of  granite.  When  I  use  the  term  granite  I  use  it 
colloquially  and  not  geologically.  I  do  not  mind  what  it  is 
so  long  as  it  is  tough— toughness  as  opposed  to  hardness  and 
brittleness— and  so  long  as  it  is  of  a  rough  jagged  fracture ;  for 
the  bottom  layers  generally  a  good  local  material  can  be 
obtained — not  necessarily  slag  or  limestone,  although  either  of 
these  two  materials  will  do  admirably.  Sufficiently  mix  this 
aggregate  with  a  suitable  matrix — without  specifying  for  the 
moment  what  that  matrix  shall  be,  save  that  it  shall  be  a  tar 


Digitized  by  VjOOQ IC 


DlSCUSSIOIf.  301 

compound  of  some  kind — and  spread  about  four  inches  of  the 
tar  macadam,  thoroughly  well  roll  it,  and  on  top  of  that  place 
some  thoroughly  well  mixed  tar  and  granite  chippings.     I  have 
had  roads  constructed  to  such  a  specification  for  the  last  three 
or  four  years.     The  last  one  was  constructed  about  two  years 
ago ;  this  will  be  its  third  year,  and  I  have  found  it  necessary 
to  do  nothing  to  that  road  until  this  year.     If  we  should  be 
fortunate  enough  to  get  two  or  three  fine  days  this  summer,  I 
shall  have  to  paint  it  with  a  proper  solution  of  tar  and  pitch, 
and  spread   it  over  with   granite    chippings.     I  have  been 
particularly  interested   in  the  specification   which  Mr.  Wike 
gave  here  for  tar  macadam.     It  is  almost  as  good  as  my  own, 
and  is  better  than  most.     I  cannot  for  the  life  of  me  see  why 
Mr.  Wike  and  Mr.  Hooley  should  be  so  fond  of  slag.     I  have 
used  thousands  of  tons  of  it  yearly  for  the  last  five  years.     Its 
composition,  chemically  and  physically,  is  ever  changing.     You 
rarely  get  two  or  three  lots  alike.     It  changes  in  different  parts 
of  the  country,  and  it  may  change  considerably  from  year  to 
year  with  the  ores  and  processes.     Mr.  Wike's  foundation  and 
finishing  coat  are  of  this  slag,  and  he  proceeds  to  specify  other 
materials — tar  and  pitch— aU  delightfully  vague,  and   both 
absolutely  unknown  quantities.     Take   tar  for  instance.      I 
should  never  think  for  one  moment  of  using  tar  as  he  does. 
Some  people  think  they  can  take  it  as  it  leaves  the  gasworks, 
He,  Mr.  Wike,  specifies  for  tar  macadam  containing  approxi- 
mately like  proportions  of  tar  and  pitch  for  all  layers,  but  you 
cannot  specify  mixture  in  that  way — the  same  mixture  for  the 
bottom  coat  as  the  top— even  if  the  matrix  itself  is  properly 
specified.     In  the  first  place,  for  the   bottom   coat  you  want 
something  very  hard.     You  want  plenty  of  pitch  there,  or  to 
so  boil  your  tar  that  it  becomes  more  or  less  pitch.     For  the 
top  surface  you  want  something  quite  diflFerent.     You  want 
hardness,  but  in  the  sense  of  toughness  not  brittleness.    During 
the  President's  address  I  learned  for  the  first  time  that  some 
one  had  attempted  to  standardise  the  matrix  for  tar  macadam. 
I  think  that  is  a  most  important  step— a  step  in  the  right 
direction.     When  one  is  using  tar  and  pitch  one  never  knows 
what  one  is  using.     Tar  will  vary  with  the  different  coalfields. 
Pitch  will  change  not  only  geographically  but  also  temporarily. 
It  will  all  depend  upon  the  amount  of  oil  of  various  grades  that 
the  distiller  can  find  a  market  for.    He  gets  the  tar  from  the 
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gasworks,  he  takes  out  of  it  whatever  he  can  find  the  best 
market  for,  and  in  the  residual  pitch  one  does  not  know  what 
proportion  of  creosote  oil  or  other  oil  is  contained.  I  do  hope 
that  the  matrix  will  be  standardised.  Keep  on  distilling  your 
crude  tar,  driving  off  the  ammoniacal  liquors  and  light  oils 
until  you  get  a  certain  specific  gravity — ^predetermined  by 
experiment — and  you  will  then  find  you  will  have  standardised 
your  matrix.  Then,  and  not  till  then,  will  you  be  able  to 
command  success  in  tar  macadam. 

Mr.  A.  J.  Price  :  I  quite  agree  that  the  road  of  the  future 
for  light  traffic  will  be  tar  macadam.  On  sanitary  and  economic 
grounds,  and  for  vehicular  traffic,  it  will  be  almost  an  ideal 
road.  I  have  been  rather  surprised  to  hear  that  Mr.  Wike  and 
Mr.  Hooley  say  that  they  are  not  able  to  make  tar  macadamised 
roads  of  granite.  If  they  will  come  to  Lytham,  I  will  show 
them  a  granite  road  which  has  been  made  fifteen  years,  and 
another  of  five  years'  standing,  and  if  they  can  show  me  a  better 
road  with  slag  I  shall  be  very  much  surprised.  I  have  seen 
some  two  or  three  roads  of  slag,  and  I  do  not  think  they  are 
any  better  than  roads  I  have  made  with  granite.  The  question 
of  a  tar  macadamised  road*s  success  or  otherwise  will  depend 
altogether  upon  the  way  in  which  the  tar  is  boiled.  Mr.  Hooley 
has  said  he  does  not  believe  you  can  take  tar  from  the  gas- 
works and  make  good  macadamised  roads.  I  should  not  think 
of  using  pitch  and  creosote  oil  if  I  can  get  properly  distilled 
tar.  The  tar  I  get  is  not  always  distilled  in  the  condition  in 
which  I  wish  to  use  it,  but  it  is  somewhere  near  it,  and  by 
either  boiling  a  little  harder,  or  adding  raw  tar  if  it  is  too  hard 
already,  we  can  make  it  of  the  consistency  we  require.  On© 
thing  about  tar  is,  you  cannot  get  any  chemical  formula  which 
will  give  you  tar  you  can  use  in  all  situations.  If  you  are 
doing  the  top  of  a  footpath,  and  you  are  going  to  use  fine 
material,  you  must  pick  holes  in  the  bottom  coat  if  it  is  a  hard 
one,  or  you  must  make  the  tar  a  little  harder,  and  use  less,  so 
that  it  will  not  come  up  with  the  traffic  upon  it.  If  you  use 
pitch  and  creosote  oil  you  almost  invariably  get  it  too  hard.  If 
you  get  too  much  of  the  lighter  oils  in  with  hard  traffic  upon  it, 
it  will  come  to  the  top.  With  regard  to  having  large  stones  at 
the  top  and  putting  small  stones  underneath,  my  opinion  is — 
and  I  have  thought  a  good  deal  about  the  matter-r-if  you  are 
going  to  have  a  successful  road  you  must  have  a  close  top.    I 
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have  seen  a  road  made  of  tar  slag  macadam.    I  went  to  see  it 
eighteen  months  ago  and  I  thought  it  altogether  too  open,  and 
if  water  got  in  it  would  soon  disintegrate.    What  we  have  to 
do  is  to  get  such  a  surface  that  water  will  not  penetrate. 
Personally  I  put  on  the  material  in  two  coats,  the  bottom  coat 
being  formed  of  two  inch  to  half-inch  stone,  thoroughly  mixed, 
and  I  have  been  using  this  for  several  years.    When  I  went  to 
Lytham  I  found  a  large  mass  of  granite  chippings  which  I 
had  to  use,  and  I  put  it  into  the  bottom  coat  to  get  rid 
of  it.    It  filled  up   the  interstices  in  the  bottom,  and  there- 
fore the  top  coat  was  not  so  liable  to  roll  into  holes.     I  use 
quarter-inch  and  half-inch  for  the  top  coat  when  road-making 
so  as  to  get  a  close  top.    Another  thing  is,  if  you  want  to  get  a 
good  road  you  must  have  it  well  rolled.     Anybody  having  tar 
macadam  to  deal  with  knows  that,  within  reason,  the  more 
traffic  the  road  gets  upon  it  the  better  surface  you  get.    When 
we  are  treating  with  contractors  we  frequently  cannot  get  as 
much  rolling  as  we  like.    I  was  a  little  surprised  to  find  that 
Mr.  Wike  takes  almost  as  much  tar  for  the  bottom  as  the  top. 
Personally  I  use  at  least  50  per  cent,  more  for  the  top  than  the 
bottom,  and  that  is  the  experience  of  most  people.    The  cost 
of  making  is  about  what  Mr.  Wike  has  given.     1  cannot  under- 
stand Mr.  Hooley's  experience  in  tar  painting.     He  either  has 
not  known  how  to  boil  the  tar,  or  he  has  had  a  most  unfortunate 
experience.    I  have  got  a  length  of  1300  yards  done  in  Lytham, 
and  I  believe  I  was  one  of  the  first  surveyors  in  the  north  of 
England  to  deal  with  the  matter.     Some  I  have  had  done  for 
two  years.    That  road  is  in  a  fairly  satisfactory  condition  now. 
The  tar  is  working  off  in  parts  and  exposing  the  macadam,  but 
the  effect  of  the  tar  can  be  seen  yet.     We  have  had  no  com- 
plaints or  questions  of  damage,  simply  because  the   tar  was 
properly  boiled.     I  have  also  done  two  lengths  with  limestone 
and  granite  chippings — 150  yards  of  each,  the  granite  being 
quarter-inch  chippings.     Owing  to  the  limestone  being  a  softer 
material,  for  two  or  three  weeks  it  was  almost  as  bad  as  an 
ordinary  macadamised  road,  so  far  as  dust  was  concerned  ;  after 
that  it  went  all  right.     The  granite  dressing  I  put  on  acted 
very  well.    There  was  no  dust  from  it  from  the  beginning. 
It  went  into  the  tar  very  well,  and.  it  is  practically  now  like 
an  ordinary  tar-macadamised  road.     I  can  quite  understand 
that  you  can  get  over  a  great  deal  of  ground  with  a  tarmaciser. 
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I  did  mine  in  a  very  simple  way.  I  got  as  much  dust  out 
of  the  road  as  I  could  with  the  sweeping  machine,  and  then 
I  got  the  tar  boiler  on  the  job,  and  used  a  watering  can  to 
sprinkle  the  hot  tar,  and  worked  it  in  with  hard  scavenging 
brushes,  and  rolled  with  a  ten-ton  roller.  I  have  done  10,000 
square  yards  of  it.  The  cost  worked  out  at  l^d.  per  yard,  and 
I  think  any  one  will  agree  it  is  a  satisfactory  job. 

Mr.  F.  W.  Platt  (building  surveyor,  Salford) :  The  SaKord 
Coimcil  has  recently  given  a  great  deal  of  attention  to  the 
development  of  the  outer  parts  of  the  borough.  In  the 
borough  of  Salford  there  are  about  1200  acres  of  land  not  yet 
built  upon,  practically  about  a  quarter  of  the  borough.  The 
borough  is  fairly  well  supplied  with  main  trafiBc  roads,  but 
great  difiBculties  in  times  past  have  been  experienced  in 
coupling  up  the  different  estates,  although  Salford  is,  perhaps, 
in  an  exceptional  position,  in  having  the  land  in  the  hands  of 
few  owners ;  there  being  only  about  three  great  owners,  one  of 
whom  owns  a  third.  Yet  with  this  advantage,  I  do  not  know 
a  case  where  more  difficulty  has  been  found  in  coupling  up  the 
various  parts  of  the  borough,  and  in  joining  these  estates 
together  to  provide  properly  communicating  roads.  This  led 
the  Council  to  instruct  the  Buildings  and  Bridges  Committee 
to  investigate  what  is  being  done  in  other  places.  Inquiries 
have  been  made,  extending  to  the  Continent  of  Europe,  as  well 
as  to  the  Continent  of  America.  The  German  system  has  been 
very  thoroughly  investigated.  Perhaps  a  word  about  the 
German  system  might  be  useful.  In  England  we  have  not  a 
great  number  of  small  landowners,  the  same  as  they  have  in 
Germany.  In  Germany,  in  order  that  the  Act  of  Parliament 
known  as  Lex  Adickes — under  which  the  German  towns  deal 
with  building  areas — can  be  carried  into  effect,  it  has  been  found 
necessary  for  the  Town  Council,  before  they  have  prepared 
those  building  schemes,  which  were  so  ably  propounded  by  the 
President  in  his  address,  to  appropriate  the  land  of  the  respec- 
tive adjoining  owners.  The  building  scheme  provides  that  after 
the  trunk  roads  have  been  formed,  the  land  remaining  shall  be 
laid  out  exactly  as  the  local  authorities  require  it  without  any 
such  limitations  as  we  have  in  England.  I  want  to  emphasise 
the  method  of  laying  out  the  land.  The  streets  and  roads 
having  been  laid  out,  the  land  is  then  divided  or  expropriated 
amongst  the  original  respective  owners;   some  compensation 
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being  found  necessary  in  a  few  cases — but  in  a  very  few  cases 
indeed — owing  to  the  land  having  acquired  an  increased  value  by 
the  collective  layiug-out.     The  result  of  these  schemes  is,  that 
in  the  older  parts  of  the  town,  and  consequently  in  the  most 
crowded,  there  is  a  free  passage  of  air  from  the  less  densely 
populated  parts.    To  ensure  the  successful  future  development  of 
the  British  race  means  primarily  the  wiping  away  of  all  slums. 
If  this  is  done  intercommunication  from  town  to  town  can  be 
accomplished.    First  of  all  is  the  need  of  providing  for  great  trunk 
roads..    Can  we  do  anything  like  that  under  the  Public  Health 
Acts?    I  believe  not.     I  have  just  come  back  from  London 
after  an  interview  with  the  Local  Government  Board  officials. 
My  committee  wanted  a  simple  thing  like  this,  that  there  shall 
be  streets  not  less  than  fourteen  yards  wide,  and  that  those 
streets  shall  be  intersected  at  every  seventy  yards  by  a  street 
of  the  same  width — a  not  unreasonable  proposal.     Picture  what 
this  means.    A  town  laid  out  in  areas  or  blocks,  each  about  an 
acre  in  extent,  and  bounded  by  streets  fourteen  yards  wide ! 
You  can  at  once  show  how  many  buildings  you  expect  to  have 
upon  the  land ;   you  can,  moreover,  provide  for  each  grade  of 
town  dweller.     And  further,  you  have  got  a  place  which  can  be 
easily  cleansed,  and  through  which  one  can  freely  pass.     And 
what  does  the  Local  Government  Board  say  to  such  a  proposal  ? 
"  We  have  never,  by  provisional  order,  extended  the  section  of 
any  Act  of  Parliament  to  do  that "  ;  and  further,  that  "  Parlia- 
ment has  never  granted  the  right  of  requiring  intersecting 
streets  excepting  at  greater  distances  than  120  yards."    They 
say  Parliament  has  never  created  such  a  precedent.     But  what 
is  your  hope?      Will  Parliament  give  local  authorities  some- 
thing very  much  greater  than  anything  they  have  asked  before  ? 
I  believe  if  an  association  such  as  this  will  press  forward  a 
question  of  this  kind,  you  will  rouse  public  opinion  to  such  an 
extent  that  you  will  get  what  you  want  from  Parliament,     My 
Council    wish  to     have  trunk    roads    eighteen  yards   wide. 
P^ighteen  yards  is  not  very  much.    As  a  native  of  Liverpool,  I 
am  very  proud  to  see  the  map  displayed  in  this  room  of  the 
new  Queen's  Drive,  36  yards  wide.     I  know  the  district  very 
well,  and,  if  I  may  say  so,  I  think  that  it  is  a  magnificent 
scheme.     I  wish  Liverpool  may  go  forward  and  overcome,  with 
the  aid  of  their  engineer,  greater  difficulties  even  than  that. 
That  is  the  sort  of  road  we  need,  but  the  Public  Health  Act 
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gives  us  no  power  to  acquire  such  an  one,  and  the  Public  Health 
Amendment  Act  does  not  help  us  in  the  least  degree.  If  you 
go  to  the  Local  Government  Board  you  are  told  you  cannot  do 
this  under  the  Public  Health  Act.  Many  men  think  it  is  a 
good  thing  to  allow  local  authorities  to  have  such  powers  as  the 
prescribing  of  the  length,  width,  course,  and  direction  of  streets, 
and  I  believe  public  opinion  must  move  the  Local  Government 
Board  to  ask  Parliament  to  give  such  powers  to  local  author!- 
ties.  I  think  local  authorities  should  have  more  control  in  the 
question  of  elevations  of  buildings.  In  this  matter  we.  must 
not,  however,  here  forget  that  a  local  authority  is  a  constantly 
changing  body.  If  you  are  going  to  be  successful  in  anything 
you  must  have  continuity  of  thought.  Have  we  got  this  upon  our 
councils  ?  With  the  aldermanic  bench  you  have  provision  made 
for  continuity  of  thought ;  the  principle  is  right.  My  point  here 
is,  in  order  to  get  Parliament  to  entrust  you  with  greater  powers, 
you  must  show  that  you  have  continuity  of  thought,  you  must 
have  suitable  men  upon  the  councils.  Then  you  may  go  to 
Parliament  with  confidence  and  say :  "  Give  us  such  powers  to 
prescribe  how  buildings  shall  be  erected,  so  far  as  elevations 
are  concerned,  which  part  of  the  town  shall  be  devoted  to  busi- 
ness purposes,  which  part  to  schools,  which  part  shall  be 
allocated  for  dwellings,  which  for  more  houses,  which  part  for 
factories,"  and  so  on.  My  Council  has  done  something  towards 
this,  and  I  think  it  is  unique ;  I  know  of  no  other  Council, 
except  that  of  Great  Grimsby,  which  has  done  so.  A  large 
area — about  600  acres — approaching  the  docks,  is  exclusively 
reserved  for  business  premises,  and  no  houses  whatever  can  be 
erected  upon  it.  Land  there,  which  some  ten  years  ago  was 
worth  2 Jd.  per  yard  is  now  worth  2«.  a  yard  chief  rent.  And 
what  does  that  mean  to  the  local  authority  ?  Increased  pros- 
perity and  rateable  value.  All  roads  on  this  area  will  be  kept 
in  repair  by  the  landowner,  and  thus  provide  for  a  saving  on  the 
highway  rates  and  other  money,  which  can  be  spent  in  public 
improvements.  I  hope  this  Association  will  make  its  voice 
heard,  and  will  use  the  influence  it  possesses  to  get  Parliament 
to  grant  powers  to  local  authorities,  such  as  I  have  briefly  out- 
lined, for  the  development  of  building  areas  throughout  the 
Kingdom. 

Mr.  H.  T.  Wakelam  :  Representing  a  county  bordering  on 
the  Metropolis,  I  feel  very  greatly  interested  iu  this  question  of 
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the  development  of  towns.     That  part  of  Middlesex  joining  the 
boundary  of  London  proper,  as  you  know,  is  practically  becom- 
ing a  huge  town,  and  if  something  can  be  brought  out  from  this 
discussion  that  tends  towards  the  consolidation  of  thought  in 
that  county,  it  will,  no  doubt,  in  years  to  come,  be  very  greatly 
appreciated.    At  the  present  time  it  is  going  along,  and,  as  you 
know,  very  rapidly,  but  there  does  not  appear  to  be  that  con- 
tinuity of  thought  as  has  been  suggested.    We  heard  from  the 
President's  address  that  in  Liverpool  large  sums  had  been  spent 
in  the  direction  of  road  widenings  for  the  purpose  of  tramways. 
If  such  a  principle  as  the  last  speaker  outlined  had  been  followed 
years  ago,  that  expenditure  would  not  have  been  necessary,  as 
it  also  has  been  to  a  very  large  extent  in  Middlesex.    In  con- 
nection with  our  tramways  during  the  last  five  years  we  have 
had  to  spend  nearly  a  million  of  money  in  widening  roads  to 
a  width  of  50  feet  to  accommodate  double  tracks  of  tramways. 
We  find  the  trunk  roads  of  the  county  ought  really  to  be  of  even 
much  greater  width  than  50  feet.    Some  time  ago  I  sent  to 
my  committee  a  scheme  something  on  the  lines  of  that  108 
feet  suggested  road  on  the  wall  diagram  displayed.      I  am 
also  glad  to  see  a  diagram   of  the  Sigburth  Eoad,  Liverpool, 
That  particular  road  was  under  my  own  charge  some  years  ago, 
and  I  know  the  difficulties  that  were  experienced  at  that  period 
in  connection  with  the  traffic  along  it.     I  am  very  glad  to  see 
the  efforts  in  connection  with  the  city's  departmental  work  have 
been  so  successful  as  to  get  the  Corporation  to  widen  the  road 
and  lay  it  out  in  the  manner  they  have  done.     I  am  quite  sure 
the  local  people  will  appreciate  it  very  greatly.     We  have  heard 
a  good  deal  about  tar  macadam  and  tar  painting.     Taking  the 
latter,  I  may  say  that  we  have  practised  tar  painting  road  sur- 
faces for  about  three  years  in  the  county  of  Middlesex,  and  I 
am  happy  to  say  we  have  not  had  the  failures  outlined  and 
alluded  to  by  Mr.  Hooley.     So  far  from  its  being  a  failure,  we 
have  received  in  the  past  two  years  memorial  petitions  from 
several  districts  signed  by  large  numbers  of  road  users  asking 
us  to  tar  the  road  as  in  the  previous  years.    As  to  the  question 
of  tar  macadam,  I  am  sorry  to  say  I  do  not  altogether  hold  the 
views  expressed  by  Mr.  Wike  and  Mr.  Hooley  with  regard  to 
slag.     Slag  has  certainly  not  been  the  success  with  me  with 
regard  to  tar  macadam,  as  has  been  tar  macadam  made  with 
granite.     Within  the  precincts   of  this   city  seventeen   years 
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ago  a  road  was  laid  with  tar  macadam  made  with  granite  and 
limestone  chippings.     I  believe  that  road  lasted   until  about 
twelve  months  ago,  so  that   tar  macadam  made  with  granite 
will  stand  as  stated  by  Mr.  Price.    You,  sir,  referred  more 
particularly  to  the  difficulties  you  had  with  regard  to  the 
widenings  of  your  roads.     I  am  sorry  to  say  the  procedure 
with  regard  to  road  widenings  is  a  very  difficult  point  to 
overcome.    Last  year  Middlesex  had  a  Bill  in  the  House  to 
secure  powers  to  widen  the  main  urban  roads  of  Middlesex,  and 
also  other  main  roads  under  the  direct  control  of  the  County 
Council.    Such  a  Bill  was  necessary  in  view  of  the  traffic 
along  those  particular  roads.    We  went  before  the  Committee 
of  the  House,  and  we  were  met  by  the  representative  of  the 
Local  Government  Board.     We  spent  a  lot  of  money  in  connec- 
tion with  the  Bill,  and  it  resulted  in  our  getting  very  much 
reduced  powers  to  those  we  asked  for.     If  something  can  be 
done  in  the  direction  of  securing  the  widening  of  roads  without 
having  to  go  through  the  cumbersome  procedure  we  have  to  go 
through  at  the  present  time,  I  am  sure  something  will  be  done 
which  will  be  greatly  advantageous  to  the  inhabitants  of  this 
Kingdom  in  years  to  come.     A  difficulty  also  in  connection  with 
widenings  is  recoupment  and  betterment.     That,  as  you  know, 
is  a  very  great  difficulty.    Large  bodies  like  the  Corporation 
of  Liverpool,  no  doubt,  have  to  acquire  properties  for  widenings, 
and  they,  no  doubt,  have  some  of  them  left  on  their  hands 
for  considerable  lengths  of  time,  and  instead  of  getting  the 
proper    recoupment    they    ought    to    have,    they,  no    doubt 
find  themselves,  as  we  have  done,  left  in  charge  of  properties 
of  wliich  there  is  no  hope  of  our  getting  anything  like  the 
money  we  ought  as  a    set-off  against  the  expenditures  we 
have  had  to  make.    With  regard  to  the  improvement  of  main 
roads,  any  one  would  welcome  a  scheme  for  the  improvement 
of  roads   at   a    reasonable    cost.     In    Middlesex   the    main 
and  subsidised  roads  cost  us  something  like  90,000/.  a  year. 
When  the  county  council   came  in  first  of   all  these  roads 
were   costing  49,000/.  a  year  to  maintain.     That  shows  the 
trend  of  increased  traffic,  and  also   that  we  are  endeavouring 
to  do  as  much  as  we   can  to  meet  the  increase.     We  have 
in  the  last  five  years  put   down  something  like  100  acres  of 
wood  paving  on  the  roads  in  connection  with  improvements 
and  tramways,  and  still  the  cry  is :  "  We  want  more."      All  I 
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can  say  is,  that  I  do  not  know  where  the  money  is  going  to 
come  from  to  give  it. 

Mr.  Aid.  A.  G.  Turley  (West  Bromwich):  I  have  been 
very  much  interested  in  the  question  of  tar  macadam.  We 
got  our  Surveyor,  Mr.  Greatorex,  to  experiment  upon  the 
high  road  which  is  the  main  road  to  Birmingham,  and  one 
of  the  hardest-worked  roads  in  the  district,  and  he  put  on 
the  road  two  coats  of  four  inches  of  slag  and  tar.  It  has 
been  down  now  for  twelve  months,  and  it  seems  in  better  con- 
dition to-day  than  when  it  was  first  put  down.  It  has  certainly 
stood  exceedingly  well.  As  regards  the  widening  of  streets 
and  roads,  many  of  us  have  a  legacy  of  these  narrow  streets, 
and  we  have  no  remedy  for  them  unless  we  expend  a  great 
deal  of  money.  I  do  think  in  the  future,  when  any  new 
ground  is  taken  and  new  roads  are  made,  we  should  go  in  for 
them  being  as  wide  as  we  possibly  can  make  them. 

Mr.  E.  G.  Mawbey  :  I  am  sorry  I  have  to  apologise  for  the 
absence  of  Mr.  Alderman  Patey,  the  Chairman  of  our  Highways 
and  Sewerage  Committee.  We  have  discussed  the  matter  many 
times,  arid  I  regret  he  cannot  be  present.  What  we  think  is, 
that  undoubtedly  local  authorities  require  new  powers  to 
control  the  planning,  and  in  fact  to  design  the  'laying  out  of 
the  main  thoroughfares  and  streets  in  the  extension  of  the 
suburban  parts  of  their  town  and  districts,  for  there  is  no  general 
power  applicable  to  local  authorities  at  the  present  time.  It 
is  quite  true  some  towns  have  special  clauses  and  bye-laws, 
which  are  more  or  less  helpful,  but  it  is  doubtful  whether  any 
of  them  go  far  enough. 

It  is  high  time  Parliament  gave  the  country  legislation 
empowering  local  authorities  to  practically  plan  their  own 
town  extensions,  and  to  cause  land  and  property  owners  to  fall 
into  line  with  general  schemes  of  comprehensive  planning 
suitable  to  each  respective  town  or  district. 

At  the  present  time  in  the  laying  out  of  estates  each  land- 
owner, as  a  rule,  plans  his  estate  with  little  or  no  consideration 
for  the  development  on  proper  lines,  for  the  convenience  of  the 
public,  of  adjoining  estates.  Neither  can  he,  with  perhaps  rare 
exceptions,  be  compelled  to  submit  any  general  scheme  for  the 
laying  out  of  the  whole  of  his  estate,  or  showing  how  it  will  work 
in  relation  to  any  probable  future  streets ;  although  some  corpor- 
ations and  local  authorities  do  succeed  in  obtaining  preliminary 
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plans.  In  Leicester,  for  instance,  I  must  say  that  we  have  been 
more  or  less  fortunate  by  the  public  spirit  shown  by  some  of 
the  largest  landowners  in  this  respect,  although  we  have  had 
our  difficulties  to  contend  with. 

The  result  of  these  inadequate  powers  is  that  portions  of 
towns  must  either  remain  congested  and  inconvenient  for 
general  traffic,  and  frequently  insanitary,  or  the  present  and 
future  communities  must  expend  vast  sums  of  money  for  street 
and  road  widenings  and  public  improvements,  which  improve* 
ments  form  at  the  present  time  one  of  the  greatest  burdens  on 
the  ratepayers,  in  consequence  of  the  unsatisfactory  planning 
and  want  of  foresight  and  power  in  the  past. 

By  the  Leicester  Improvement  Act,  1881,  we  have  power  to 
vary  or  alter  the  intended  position  or  direction  of  an  intended 
new  street  for  the  purpose  of  securing  more  easy  and  convenient 
communication  with  any  other  street  adjoining  or  leading 
thereto,  or  for  the  purpose  of  making  such  new  street  to 
communicate  therewith  at  a  more  convenient  level. 

A  few  other  towns  have  similar  powers ;  but  these  powers, 
even  if  universal,  would  not  meet  the  case  of  enabling  corpora- 
tions to  determine  and  control  the  general  planning  of  new 
thoroughfares  and  building  areas. 

Powers  are  also  needed  to  substantially  reduce  the  number 
of  houses  which  may  be  put  upon  an  acre  of  land,  so  as  to 
prevent  the  present  insanitary  system  of  crowding  a  maximum 
number  of  houses  upon  a  given  area,  so  long  as  speculators  can 
manage  to  provide  the  present  very  inadequate  area  of  150  to 
200  sup.  feet  (and  other  dimensions)  of  open  space  required  by 
the  majority  of  bye-laws  at  the  present  time  in  force. 

There  is  a  strong  feeling  arising  that  local  authorities 
should  also  have  power  to  themselves  acquire  land  in  their 
suburbs  to  enable  them  to  facilitate  better  methods  of  town 
planning,  and  the  acquirement  of  cheaper  land  for  the  housing 
of  the  working  classes,  and  greater  areas  of  open  space 
thereto,  to  secure  more  healthy  and  sanitary  conditions  for 
the  people. 

Every  means  should  be  adopted  to  bring  down  the  present 
high  prices  of  building  land,  and  as  was  pointed  out  by 
Mr.  Councillor  Nettlefold,  of  Birmingham,  at  a  Conference  last 
December  in  London  on  housing,  proper  town  planning  would 
tend  to  restrain  land  speculation,  and  by  restricting  the  number 
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of   houses  put  upon  an  acre  of  land,  its  value   would  be 
reduced. 

The  suggestions  of  Mr.  Brodie  and  Mr.  Hooley  re  road 
requirements  of  the  present  day  are  certainly  valuable  and 
practicable. 

I  can  quite  believe  that  a  State  Highway  Department  would 
be  advantageous  in  many  ways  to  facilitate  the  bringing  up  of 
the  main  roads  of  the  country  to  the  modem  requirements  of 
the  traffic  of  self-propelled  vehicles,  especially  in  conjunction 
with  greater  Parliamentary  powers  given  to  local  and  road 
authorities,  but  (with  the  exception  of  the  making  of  any  new 
trunk  roads)  the  widening  and  improved  maintenance  of  roads 
should,  I  venture  to  suggest,  be  retained  by  the  respective 
county,  borough,  or  other  local  road  authorities  on  the  lines 
of  local  government  generally,  which  is  so  popular  in  the 
present  day.  Boad  improvements  should,  I  think,  be  assisted 
Jby  State  contributions  in  a  manner  commensurate  with  the 
general  through  traffic  of  the  country,  and  which  might  be 
arranged  on  equitable  terms,  as  the  result  of  an  inquiry  and 
consideration  by  a  Central  Highway  Department. 

It  must  be  admitted  it  is  quite  time  that  the  highways  of 
our  country  were  constructed  in  a  manner  more  suitable  to  the 
altered  conditions  of  modem  traffic. 

No  useful  purpose  can  be  served  by  abusing  the  motorists 
of  the  present  day,  a  great  number  of  whom  have  borne  the 
burden  of  the  heavy  cost  of  the  development  of  the  motor 
industry  of  our  country  by  the  high  prices  they  have  paid  for 
their  cars,  and  the  heavy  cost  of  maintenance  during  the  more 
or  less  experimental  period  of  the  development  of  a  system  of 
locomotion,  which  is  coming  into  use  at  an  enormous  rate. 

In  dry  weather,  especially  in  some  parts  of  the  country,  it  is 
absolutely  impossible  for  the  most  considerate  driver  to  avoid 
causing  inconvenience  from  dust  to  all  users  of  roads,  and  from 
which  motorists  themselves  also  suffer  very  considerably. 

The  chief  difficulty  that  local  authorities  and  their  surveyors 
have  to  face  is  undoubtedly  the  first  outlay ;  but  the  annual  cost 
of  the  maintenance  of  a  road  surface,  which  will  minimise  dust, 
mud,  noise,  and  other  inconvenience,  having  regard  to  its  much 
longer  life  would,  in  my  opinion,  not  be  so  very  much  greater 
than  the  annual  cost  of  the  frequent  coating,  scraping,  etc.,  of 
the  present  macadamised  roads.     But  whatever  this  extra  cost 
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may  be,  the  owners  of  motor-cars,  and  of  the  vast  ntimbets  of 
motor  trade  vehicles  which  are  rapidly  replacing  horse  haulage, 
will  be  perfectly  willing  to  bear  their  fair  share  of  the  financial 
burden. 

It  has  occurred  to  me  that  with  such  a  conference  as  this 
over  which  you,  Mr.  President,  have  the  honour  to  preside — a 
conference  on  the  laying  out  of  towns,  and  road  requirements — 
if  we  go  away  and  do  nothing  beyond  simply  talk  in  this  room 
we  shall  have  done  nothing  at  all.  The  practical  outcome  of 
this  conference  is  to  pass  a  resolution  of  some  sort,  expressing 
our  opinion  and  giving  some  practical  efifect  to  our  views.  I 
therefore  take  the  liberty  to  propose  the  following  resolution  on 
behalf  of  the  Corporation  of  Leicester.  It  is  as  follows : 
"  That  the  Council  be  empowered  to  prepare  and  present  to  the 
President  of  the  Local  Government  Board  a  memorial  in  favour 
of  a  Bill  being  introduced  into  Parliament  to  enable  local  authori- 
ties to  regulate  and  control  the  planning  of  main  thoroughfares 
and  building  areas,  and  to  prescribe  the  number  of  houses  to  be 
erected  on  an  acre  of  ground;  also  to  give  power  to  local 
authorities,  with  the  sanction  of  the  Local  Government  Board, 
to  acquire  land  for  open  spaces,  and  to  facilitate  an  improved 
development  of  their  respective  building  areas." 

Mr.  Alderman  Wilson  (Manchester) :  I  rise  for  the  purpose 
of  seconding  the  resolution  moved  by  our  friend  from  Leicester. 
It  exactly  fits  in  with  the  idea  of  the  Building  and  Improvement 
Committee  of  the  City  of  Manchester.  In  fact,  we  have  spent  a 
considerable  time  in,  possibly,  the  last  two  years  in  trying  to 
amend  the  building  bye-laws  and  bring  them  up  to  a  greater 
state  of  perfection.  These  building  bye-laws  have  been  sub- 
mitted to  the  Local  Government  Board,  and  they  have  rested 
there  for  a  considerable  time.  We  received  them  again  last 
week  very  much  mutilated  and  with  certain  matters  struck  out, 
and  we  hardly  knew  they  were  our  bye-laws.  However  the 
matter  has  to  come  before  the  Corporation  again.  No  doubt  we 
shall  be  having  an  interview  with  the  Local  Government  Board 
to  see  if  we  can  get  something  much  better  than  we  have 
obtained  at  present.  Our  idea  is  in  these  building  bye-laws 
to  give  people  more  space.  In  fact,  we  suggest  giving  them  200 
yards  to  each  cottage.  We  now  have  a  minimum  size  of  streets 
12  yards  as  regards  pavement,  with  a  2  yards  set  back,  so  that 
from  building  to  building  would  be  16  yards  as  against  12  yards 
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as  at  present.  Main  streets  to  be  not  less  than  18  yards.  Back 
streets  or  passages  to  be  at  least  3  yards,  and  must  communicate 
with  main  road  or  main  street  every  50  yards  in  length,  this  cross 
street  to  be  4  yards  at  least.  As  regards  secondary  roads  and 
main  roads,  the  difl&culty  we  find  is  getting  other  local  authorities 
to  co-operate  with  us  in  the  continuity  of  these  main  roads.  For 
instance,  if  you  make  a  new  road — and  we  have  made  several 
lately — 18  yards  wide,  you  very  soon  come  (in  Manchester)  to 
another  authority,  and  that  authority  may  not  be  wishful  to 
continue  that  road  as  we  should  like  to  see  it  continue.  I  think 
legislation  should  move  in  the  direction  of  trying  to  get  powers 
in  that  respect — greater  continuity  of  main  roads  from  town  to 
town  and  town  to  village,  and  so  on. 

Mr.  W.  J.  EOBINSON :  I  approve  of  the  idea  of  this  resolution, 
and  I  want  to  ask  that  an  addition  might  be  made  to  it,  namely 
that  the  Local  Government  Board  for  Ireland  might  be  requested 
to  exercise  the  same  powers,  so  that  the  benefit  that  would  accrue 
to  this  country  might  also  apply  to  Ireland.  I  should  like  to 
move  that. 

Mr.  K.  H.  DoRMAN  :  I  will  second  that. 

Mr.  Mawbey  :  I  shall  be  pleased  for  that  to  be  added. 

The  President  :  I  do  not  propose  to  put  this  at  the  present 
time.  I  think  it  would  probably  be  a  more  convenient  course 
to  do  so  at  the  end  of  the  discussion. 

Mr.  A.  M.  Fowler  :  In  Leeds,  in  18G6,  we  widened  Boar 
Lane,  a  main  artery,  from  21  feet  to  60  feet,  and  we  did  not 
only  do  that,  but  we  took  power  to  take  land  beyond  the  60 
feet — something  like  50  feet — so  that  we  could  re-sell.  What 
was  the  result  ?  Land  that  was  worth  about  3Z.  to  4/.  per  yard 
was  sold  for  60/.  per  yard,  and  so  recouped  to  a  large  extent  the 
expense  the  Corporation  had  been  at  in  widening  the  street. 
But  it  did  not  rest  there,  we  regulated  to  some  extent  the 
quality  of  the  buildings  that  should  be  put  up,  and  in  doing  so, 
of  course,  we  raised  the  rateable  value  of  the  property  in  the 
particular  township  to  a  very  large  extent,  and  the  consequence 
was  that  after  all  these  large  improvements,  the  township  was 
not  called  upon  to  pay  one  penny  extra  rate.  I  question 
whether  there  is  any  other  example  in  the  country  like  it.  I 
mention  these  facts  to  show  that  corporations  should  always 
seek  to  take  a  larger  quantity  of  ground  than  they  really 
require. 
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Mr.  F.  J.  Edge  :  What  I  am  about  to  say  may  be  perhaps 
looked  upon  as  rank  heresy  in  a  meeting  consisting  of  municipal 
representatives,  and  perhaps  you  will  pardon  me  for  the  reason 
that  I  am  no  longer  a  municipal  engineer.  We  have  heard  a 
great  deal  about  the  powers  which  municipal  corporations  hope 
to  have.  I  rather  think  municipal  corporations  bring  a  good 
deal  of  trouble  upon  themselves,  owing  to  the  fact  that  they 
are  rather  like  our  friends  the  Dutch,  "  in  giving  too  little  and 
asking  too  much."  We  have  discussed  the  question  of  laying 
out  new  estates.  There  is  no  doubt  in  the  world  that  new 
estates  are  often  laid  out  to  the  very  great  disadvantage  of 
the  public.  But  you  must  consider  the  private  owner.  He 
naturally  wishes  to  lay  out  the  estate  to  the  best  advantage 
to  himself,  and  the  proper  thing  is,  if  the  public  want  the 
laying  out  of  estates  to  be  satisfactory  from  their  point  of 
view,  they  must  pay  the  difference.  Liverpool  have  recognised 
that.  If  they  want  a  wider  street  for  public  purposes,  the 
public  must  pay  for  the  widened  street,  leaving  the  private 
owner  to  make  the  streets  as  wide  only  as  is  necessary  for 
local  traflSc  and  public  health,  and  paying  the  owner  com- 
pensation for  any  extra  width  required.  The  municipality 
will  not  get  their  improvements  out  of  the  pockets  of  the 
private  owner.  The  consequence  being  improvements  are  put 
on  the  backs  of  the  municipality,  and  the  private  owner  ie 
going  to  get  some  advantage  out  of  it.  With  increase  of 
traffic  in  later  years,  widened  streets  become  necessary,  which 
if  not  anticipated  would  necessitate  improvements  being  carried 
out  at  enormous  cost.  Mr.  Brodie  has  told  you  about  the  cost 
of  land  in  Liverpool.  In  Newcastle  land  has  changed  hands 
at  as  much  as  200/.  per  yard,  and  150Z.  and  180/.  in  the  best 
business  streets.  That  is  the  price  of  land  in  Newcastle,  and 
we  can  imagine  what  that  means  if  it  comes  to  widening  streets. 
One  great  difficulty  was  pointed  out  by  the  President,  where 
you  have  small  estates.  Mr.  Mawbey  has  told  us  what  they 
do  to  arrange  matters  between  themselves  and  adjoining  estates, 
so  that  the  adjoining  owner  is  not  going  to  benefit  from  the 
streets  we  are  laying  out  without  paying  his  proportion  of  that 
benefit.  I  am  afraid  it  is  only  natural,  only  human  nature, 
that  he  should  wish  to  get  the  benefit.  The  corporation  should 
have  power  to  see  that  estates  are  laid  out  for  mutual  benefit, 
and  that  can  only  be  done  by  corporations  having  powers  for 
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compensatiiig  owners  for  any  losses  which  they  may  be  put  to 
by  reason  of  public  requirements.  As  to  trunk  roads  between 
various  towns,  some  of  our  county  surveyors  seem  very  jealous 
of  State  control.  In  some  of  our  Crown  Colonies  there  is  State 
control  of  main  roads^  and  probably  there  are  no  better  roads 
in  the  world  than  in  the  Crown  Colonies  where  there  is  State 
control.  There  are  district  roads  as  well,  which  are  not 
under  State  controL  I  wonder  what  was  thought  at  the 
time  when  wheeled  vehicles  were  first  introduced.  What 
an  outcry  there  must  have  been.  "  Surely  we  are  not  going 
to  be  put  to  the  expense  of  providing  roads  for  these  wretched 
wheeled  vehicles?  Why  do  we  not  continue  in  the  way 
we  have  been  doing?  Let  them  make  their  wheels  suit 
our  roads."  It  is  the  same  outcry  now  with  regard  to  any 
method  of  self-propelled  traffic.  The  public  say,  "  We  cannot 
provide  roads  for  these  sort  of  things ;  they  must  do  away  with 
thenu"  It  is  merely  a  question  of  the  good  of  the  general 
public  again. 

Mr.  W.  Habpur:  I  think  the  time  has  come  when  there 
should  be  some  improved  l^islation  to  enable  local  authorities 
to  make  better  provision  for  the  development  of  their  surround- 
ing districts,  and  for  the  improvement  of  roads,  as  it  affects 
themselves  in  the  matter  of  laying  out  new  districts,  and  in 
securing  that  new  roads  and  stareets  communicate  in  a  proper 
manner  one  with  the  other.  I  think  my  town  of  Cardiff  was 
the  first  town  to  get  special  legislation  to  enable  us  to  insist 
upon  new  streets  being  connected  up  in  some  direction  or  other 
with  existing  streets  in  adjacent  neighbourhoods.  We  obtained 
in  1894  special  powers  of  that  kind,  and  since  then  they  have 
also  secured  similar  powers  at  Leicester  and  in  other  towns. 
Cardiff  also  was  the  first  town  to  get  an  improvement  in  the 
matter  of  the  width  of  streets  under  the  model  bye-laws.  After 
a  good  deal  of  argument  with  the  Local  Government  Board,  and 
a  special  visit  from  one  of  the  officials,  we  were  granted  a  bye- 
law  requiring  that  main  trunk  roads  should  be  of  greater  width 
than  those  stipulated  in  the  ordinary  bye-laws.  I  do  not  think 
in  the  development  of  private  estates  the  local  authority  should 
be  called  upon  to  pay  the  piper.  Land  is  often  immensely 
increased  in  value,  not  from  anything  which  the  landowner  has 
done,  but  simply  from  the  incident  that  it  happens  to  be  in 
an  adjoining  neighbourhood  to  a  town.    Mr.  Edge  says  public 


Digitized  by 


Google 


316  DISCUSSION. 

authorities  want  to  get  road  widenings  at  the  public  expense. 
I  think  the  boot  is  on  the  other  leg;  private  owners  are 
constantly  fighting  to  get  something  out  of  the  public  authority. 
And  not  only  do  they  want  to,  but  they  succeed  in  getting  it,  I 
think,  in  many  instances  very  wrongly.  I  think  it  is  time 
legislation  enabled  us  to  settle  what  the  landowner  is  fairly  and 
reasonably  entitled  to,  and  that  he  should  not  be  in  a  position, 
as  he  is  now,  in  many  instances,  of  enforcing  the  utmost  penny, 
whether  he  is  morally  entitled  to  it  or  not. 

Mr.  H.  Gilbert  Whyatt:  Mr.  Harpur  has  told  you  the 
result  some  years  ago  with  regard  to  negotiations  with  the 
Local  Government  Board,  but  he  has  not  told  you  how  they 
tried  to  get  a  nice  wide  road  there,  whereupon  the  Local 
Government  Board  said  they  had  no  powers  to  enforce  this 
wide  road.  The  Corporation  then  tried  to  pay  for  the  cost  of 
the  extra  width,  and  the  Local  Government  Board  said,  "  No ; 
it  is  a  private  street,  and  at  present  you  have  no  power  to 
expend  Corporation  money  upon  the  widening  of  a  private 
street " ;  and  so  they  were  debarred.  I  find  the  same  diflSculty 
in  trying  to  get  landowners  to  lay  out  their  estates  so  as  to  fit 
adjoining  estates.  Perhaps  nine-tenths  of  my  town  of  Grimsby 
are  owned  by  six  differe^t  owners,  and  practically  the  whole  town 
is  leasehold.  Each  man  lays  out  his  estate  step  by  step,  until 
he  gets  near  the  boundary,  and  then  he  stops  and  proceeds 
in  another  direction.  When  he  gets  the  whole  of  his  estate 
practically  laid  out,  he  has  no  objection  at  all  to  allow  access 
to  adjoining  estates  through  his  own  for  a  small  consideration. 
Having  leased  the  whole  of  his  land,  he  has  nothing  more  to 
lose,  and  he  allows  the  next  owner  to  come  through.  I  quite 
agree  that  there  should  be  some  greater  powers  given  to  local 
authorities  to  insist  upon  these  connections  being  made.  I 
notice  a  map  of  an  avenue  on  the  wall.  We  are  now  trying 
to  negotiate  for  one  something  like  "Edge  Lane  Drive,"  but 
72  feet  wide  instead  of  60.  It  will  be  about  IJ  mile  in  length, 
and  will  be  a  splendid  walk  for  the  inhabitants  of  the  town,  if 
we  can  only  manage  to  get  it  through.  '  The  owner  says,  "  You 
want  three  acres  of  my  land.  It  is  front  building  land,  and  you 
will  have  to  pay  me  201.  an  acre  for  it,  at  28  years'  purchase." 
We  say,  "  No,  it  is  back  land ;  we  want  simply  to  push  your 
frontage  further  back.  We  give  you  a  better  street,  and  you 
had  better  charge  us  agricultural  value " ;  and  the  matter  still 
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standa  We  try  to  impress  upon  him  that  he  is  simply  giving 
us  a  bit  of  land  from  the  back  of  the  estate,  and  he  is  trying  to 
impress  upon  us  that  we  are  taking  from  him  the  very  best 
piece  of  all,  that  is  worth  more  than  all  the  rest  of  the  land  put 
together.  As  regards  tarred  macadam,  it  has  been  taboo  in  my 
town  for  twenty  years.  About  twenty  years  ago  it  was  begun, 
but  a  cert«dn  alderman  was  driving  in  a  trap,  when  the  horse 
came  down,  threw  him  out,  broke  his  nose,  and  no  more  tar 
macadam.  I  do  not  know  whether  providentially  or  not,  but 
he  died  about  eighteen  months  ago.  In  the  following  month  I 
began  the  reconstruction  of  a  street,  using  tarred  macadam,  and 
the  economist  of  the  Council  raised  the  matter  at  the  next 
Highways  Committee  as  a  waste  of  money — an  absolute  waste 
of  money — but  he  was  the  only  one,  and  he  could  not  get  a 
seconder !  The  Committee  said,  "  Go  on  with  some  more,"  and 
I  am  doing  so.  I  have  not  been  able  to  make  tarred  macadam 
out  of  basalt.  I  do  not  use  granite  at  all.  There  is  only 
Belgian  within  reasonable  reach,  and  that  is  far  inferior  to 
Bhenish  basalt.  I  have  tried  tarred  macadam  made  with 
basalt,  but  whether  owing  to  some  defect  in  boiling  the  tar, 
or  what  is  the  reason  I  cannot  tell,  it  is  a  failure.  With 
slag  it  is  a  great  success.  I  am  trying  it  in  some  side 
streets.  I  simply  scarify  the  present  surface,  which  is  slag 
and  not  basalt,  put  a  little  new  slag  on  to  bring  up  the 
contour,  and  sprinkle  tar  upon  it  with  watering-cans,  with 
about  half  an  inch  fine  tarred  slag  on  that.  It  is  a  great 
success,  and  costs  about  2s.  Id.  or  2s,  l^d,  per  square  yard.  In 
my  opinion,  coarse  material  should  not  be  put  on  the  top,  or 
water  will  be  bound  to  get  into  the  interstices  and  make  it  a 
failure. 

Mr.  T.  S.  PiCTON :  I  wish  to  add  my  testimony  to  that  of 
Mr.  Price  about  tar  macadam  roads.  We  in  Eccles  have  twenty- 
two  tar  macadam  roads ;  eleven  streets  are  cvl  de  sac  streets. 
Five  streets  have  had  to  be  recoated  with  IJ-inch  stone  and  a 
topping  of  i-inch  stone  at  a  cost  of  2s.  5d.  per  square  yard  after 
a  wear  of  only  four  or  five  years.  The  cause  for  this  could  not  be 
ascertained,  but  most  probably  it  was  owing  to  the  stone  not 
being  sufficiently  dry  when  the  tar  was  put  on.  One  street  has 
simply  had  to  be  retarred  at  a  cost  of  7|t?.  per  square  yard. 
Some  of  the  other  streets  I  made  of  limestone  2J-inch  gauge 
3  inches  thick,  l^-inch  gauge  2  inches  thick,  and  ^-inch  gauge 
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1  inch  thick.  Stanley  Avenue,  a  ml  de  sac,  was  completed 
in  1895.  It  has  a  gradient  of  1  in  3750,  and  the  Committee 
has  not  spent  a  halfpenny  on  that  road.  If  yon  were  to 
examine  it  to-morrow  you  would  see  it  is  in  a  very  good 
condition  now,  and  I  am  hoping  that  road  will  last  three  or 
four  years  yet  without  having  any  repairs  put  upon  it.  In 
connection  with  a  street  called  Cook  Street,  I  was  instructed  to 
send  to  Lytham  for  some  prepared  tar ;  I  did  so,  and  found  it 
answered  very  well.  This  street  was  constructed  by  Corporation 
workmen,  and  was  completed  in  1900.  There  are  two  gradients 
in  the  street,  1  in  26,  and  1  in  133.  The  road  surface  is  exceed- 
ingly good,  and  no  repairs  have  been  needed.  The  cost  worked 
out  at  3«.  6d.  per  square  yard  exclusive  of  excavation.  Stanley 
Avenue,  above  referred  to,  was  constructed  by  contract  at  5&  per 
square  yard.  I  am  convinced  that  with  streets  where  you  get  a 
heavy  through  traffic  tar  macadam  is  not  quite  suitable.  The  road 
called  "  The  Park,"  was  completed  in  1897.  It  has  a  gradient 
of  1  in  141,  the  foundation  of  which  was  made  as  above,  and 
with  tarred  stone  also  as  above.  The  contract  cost  including 
foundation  was  45.  Id.  and  1^.  3d.  This  road  was  recoated  at  a 
cost  of  28.  S^d.  per  square  yard  in  the  autumn  of  1901  and  worked 
out  at  nearly  5d.  per  square  yard  per  annum,  which  is  rather  an 
excessive  cost  for  these  streets.  We  have  recently  done  some 
other  streets,  one,  Mayfield  Boad  having  a  gradient  of  1  in 
32*73,  and  another  road  with  a  gradient  of  1  in  45*84.  We  got 
thia  tarred  stone  from  Buxton.  In  Eceles  we  have  approved  of 
the  tarred  macadam  streets  being  made  of  limestone,  as  I  am 
convinced  that  that  material  is  suitable  for  streets  with  light 
traffic.  We  are  also  using  the  tarred  limestone  prepared  by 
the  Val  de  Travers  Company.  These  streets  have  been  laid 
about  three  years  and  are  in  good  condition  to-day.  I  think 
that  tarred  macadam  will  no  doubt  solve  the  problem  of  dust- 
less  roads  if  properly  constructed.  It  is  most  important  that 
tar  macadam  streets  should  be  well  rolled.  I  was  at  Brighton 
two  years  ago  and  saw  Madeira  Boad  which  was  then  just 
completed.  I  thought  then  that  the  interstices  of  that  road 
were  too  open  and  that  water  would  get  in  and  the  road 
disintegrate.  In  connection  with  the  laying-out  of  towns,  etc., 
there  is  a  street  in  the  town  of  Eceles — ^Ellesmere  Street — 
440  yards  long  and  is  only  intersected,  on  one  side,  by  two 
short  passages  12  feet  in  width.    The  Corporation  in  1901  got 
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a  clause  in  their  private  Bill  that  no  front  street  should  be 
approved  without  an  intersecting  street  of  the  same  width  at  a 
distance  of  150  yards.  Estate  owners  and  builders  have  now 
to  conform  to  that  clause  of  the  Act. 

Mr,  F.  Milton  Harvey  (Gorleston):  There  is  a  great 
difficulty  to  face  in  connection  with  the  future  planning  of 
towns.  If  only  Wren's  plan  for  the  building  of  London  had 
been  carried  out  what  a  glorious  city  it  would  be,  a  city  un- 
equalled for  grandeur  as  it  is  at  present  for  size.  The  neighbour- 
hood of  the  Arc  de  Triomphe  in  Paris,  with  its  magnificent 
roads  radiating  from  one  spot,  is  an  impressive  sight  and  an 
instance  of  a  finely  thought  out  idea.  What  is  true  of  our 
cities  is  equally  of  our  villages.  The  selfish  development 
by  which  every  owner  makes!  a  point  of  getting  the  largest 
number  of  houses  on  the  smallest  possible  area  of  land  should 
be  stopped.  We  should  do  well  to  follow  the  example  of 
Washington  who,  in  planning  the  great  city  named  after  him, 
sent  a  Commission  all  over  Europe  to  obtain  the  best  plans  for 
its  development  In  later  years  the  citizens  of  a  town  designed 
on  these  lines  would  be  grateful  to  those  who  inflicted  upon 
them  the  expenditure  which  resulted  in  the  building  up  of  such 
a  fine  city. 

Mr.  Edward  E.  Pickmerb  (Town  Clerk  of  Liverpool):  I 
have  been  very  much  concerned  recently  in  this  very  question 
which  we  are  now  discussing.  I  regret  very  much  Mr.  Nettle- 
fold  of  Birmingham  could  not  be  here  to-day,  to  lay  the  views 
of  the  Municipal  Corporations'  Association  before  you.  That 
Association  has  taken  the  matter  up  very  warmly,  and  on  the 
question  of  town-planning  formed  a  sub-committee  of  which  I 
had  the  honour  of  being  a  member,  and  of  which  Mr.  Nettlefold 
was  chairman.  After  many  meetings  of  the  sub-committee, 
considerable  discussion,  and  a  great  deal  of  information  obtained 
upon  the  subject,  we  ultimately  came  to  the  conclusion  that  it 
was  scarcely  possible  to  expect  to  get  a  measure  through  Parlia- 
ment which  would  authorise  town  councils  to  lay  out  the 
property  or  land  of  other  people.  The  difficulty  which  seemed 
to  surround  the  subject  was  that  we  could  scarcely  expect  we 
should  be  enabled  to  tell  the  property  owner  how  he  could  best 
lay  out  his  land,  and  to  make  him  lay  it  out  in  such  a  way  as 
the  corporations  thought  he  ought  to  do.  That  was  the  view 
which  I  myself  took  in  the  first  instance  with  Mr.  Nettlefold ; 
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but  after  a  good  deal  of  discussion  and  going  through  the 
difficulties  and  considering,  then  we  came  to  the  conclusion 
that  the  best  way  out  of  the  difficulty  would  be  to  insist  on 
having  a  requirement  by  Act  of  Parliament  that  the  owners 
should  submit  their  own  plans  in  the  first  instance.  We 
ultimately  drafted  a  scheme  for  an  Act  which  I  shall  be  pleased 
if  engineers  would  see,  and  which  no  doubt  they  will  ultimately 
see,  through  the  Association  Proceedings.  The  idea  really 
formulated  at  last  was  that  all  owners  should  be  compelled 
to  submit  their  full  plans  of  the  estates  which  they  pro- 
posed to  lay  out,  showing  all  the  roads  and  the  widths  and 
directions  of  roads  in  addition  to  the  position  of  the  houses 
it  was  proposed  to  build.  The  idea  is  that  the  plans 
should  be  fully  considered  by  the  authority,  who  should  have 
power  to  require  that  the  roads  shown  on  the  plans  should  be 
made  of  the  width  and  the  material,  and  in  the  direction  and 
position  which  the  authority  should  ultimately  decide  upon. 
It  was  thought  that  by  that  means  the  local  authority  would  be 
able  to  get  the  property  owners  to  agree  to  a  proper  method  of 
laying  out  their  estates ;  that  is  to  say,  that  the  owners  would 
initiate  but  the  local  authority  would  ultimately  decide.  Then 
the  further  question  to  be  raised  was  the  question  of  the  number 
of  houses  in  the  area.  It  was  thought  also  that  that  might  be 
obtained  in  a  similar  manner  by  requiring  that  only  a  certain 
number  of  houses  per  acre  should  be  permitted  upon  the  land, 
and  by  having  very  stringent  bye-laws  that  there  should  be 
proper  air-spaces  both  back  and  front  of  the  houses,  a  matter  I 
am  glad  to  say  the  Corporation  of  Liverpool  is  now  taking  up 
for  consideration.  Other  subjects — the  question  of  taking  land 
from  property  owners  which  is  required  for  open  spaces,  and 
the  width  of  streets,  were  also  carefully  considered.  If  the 
local  authority  had  power  to  require  property  owners  to  make 
the  width  of  streets  such  as  the  local  authority  laid  down,  that 
would  get  over  the  difficulty  of  having  to  acquire  land  or  pay 
compensation  to  owners  for  land  thrown  into  the  streets.  There 
are  other  questions — squares  and  open  spaces — which  would  have 
to  be  considered.  It  was  thought  owners  should  be  required  to 
sell  such  land  to  the  local  authority  as  necessary  for  that 
purpose.  It  is  not  quite  agreed,  I  may  say,  that  the  width  of 
the  street  should  be  laid  down  to  the  absolute  requirement  of 
the  local  authority  without  compensatiou,  but  a  clause  to  that 
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effect  was  after  discussion  ultimately  adopted.  And  there  are 
two  or  three  towns  in  England  which  have  those  powers,  and 
as  they  exercise  them  with  all  due  care  and  consideration  for  the 
owners  and  their  lessees,  there  does  not  seem  to  be  any  reason 
why  we  should  not  ask  for  these  powers  to  be  made  general. 
My  personal  feeling  is  that  we  must  not  ask  for  too  much.  If 
we  ask  for  too  much  we  shall  get  the  bill  thrown  out  altogether. 
My  opinion  is,  we  cannot  expect  that  local  authorities  shall 
have  power  to  order  a  property  owner  how  to  deal  with  his 
estate  and  take  from  him  as  much  land  as  the  local  authority 
may  require  for  streets  and  open  spaces  without  some  compensa- 
tion. If  we  were  beginning  afresh  in  England  to  make  new 
towns  such  as  the  Garden  City,  there  is  no  doubt  that  local 
authorities  should  have  very  full  powers,  and  we  should  not 
have  our  towns  as  they  are  now  laid  out.  We  shall  be  asking 
too  much  from  Parliament  if  we  take  the  very  drastic  method 
which  I  gather  has  been  proposed.  I  thought  you  would  like 
to  know  the  views  which  the  Council  of  the  Municipal 
Corporation  Association  arrived  at  upon  the  question  after  very 
careful  consideration. 

Mr.  W.  B.  Purser  :  It  seems  to  me  that  in  an  Association 
of  this  sort  one  of  the  chief  topics  of  discussion  at  the  present 
time  must  be  the  construction  and  maintenance  of  roads. 
Hearing  the  speech  of  Mr.  Hooley,  it  occurred  to  me  that  it 
might  appear  that  we  were  treating  the  opinion  of  others — who 
are  trying  in  their  own  way  to  effect  an  improvement  in  roads 
— with  some  want  of  respect.  I  refer  more  especially  to  the 
Eoads  Improvement  Association.  I  observe  that  upon  the 
Council  we  have  a  delegate  to  that  Association,  and  I  think  we 
should  give  him  a  little  guidance  as  to  the  procedure  he  should 
take  with  reference  to  that  organisation.  I  believe  if  we 
devoted  our  attention  to  getting  our  Association  into  sympathy 
with  them,  instead  of  treating  their  efforts  with  a  certain 
amount  of  suspicion,  we  should  be  doing  a  great  deal  of  good  to 
this  country  and  to  both  associations.  I  venture  to  think  that 
the  recent  dust-trials  would  not  have  taken  place  without  the 
help  of  the  Eoads  Improvement  Association.  Our  Association 
is  not  in  a  position  to  undertake  costly  experiments  at  its  own 
expense,  and  therefore  I  think  we  should  welcome  any  help  we 
can  get  from  outside  associations,  who  have  the  same  object 
that  we  have  in  view,  namely,  the  excellence  of  the  roads,  and 
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I  think  we  should  ask  Mr.  Wakelam  to  say,  if  he  would,  that 
we  welcome  their  efforts  and  are  prepared  to  assist  them. 
With  regard  t©  Mr.  Hooley's  remarks  as  to  the  cost  of  roads,  I 
was  struck  with  the  remark  that  five  miles  of  tar  macadam  cost 
him  8,194^.  That  is  an  outside  figure  as  far  as  my  experience 
goes  on  outside  roads.  We  can  make  a  very  good  mile  with 
900  tons  of  granite  which,  at  a  cost  of  15s.  per  ton,  works 
out  at  something  between  3000/.  and  4000/.  for  5  miles.  Why 
Mr.  Hooley  goes  to  8000/.  I  am  at  a  loss  to  understand.  The 
increase  should  be  explained  to  us.  It  should  not  go  forth  as  our 
opinion  that  an  ordinary  road  should  cost  8000/.  for  five  miles. 
I  was  also  much  struck  with  the  information  on  tar-washing, 
where  he  said  it  was  such  a  tremendous  nuisance  in  Nottingham- 
shire. I  have  tar-painted  a  great  length  of  the  Great  North 
Eoad,  and  I  must  say  it  has  given  the  greatest  satisfaction.  I 
would  suggest  that  we  should  exchange  our  views  on  that 
matter,  because  it  seems  to  me  tar- washing  is  one  of  the  best 
palliatives  of  the  time,  if  it  is  done  in  a  proper  manner.  If  any 
surveyor  has  any  idea  of  tar- washing  his  roads  he  should  do  so 
early  in  summer.  If  he  does  it  in  winter  he  will  have  a  mess 
if  it  becomes  frosty.  The  cost  of  tar  is  from  2d,  to  3d,  per 
gallon,  and  at  that  price  the  cost  of  painting  is  about  Id.  per 
sup.  yard  done  by  hand.  Tarred  granite  has  been  put  down 
over  and  over  again  by  municipal  engineers,  and  it  has  been  a 
success.  I  believe  in  this  county  of  Lancashire  a  mile  of  granite 
macadam  is  now  being  laid,  and  I  put  down  some  tar  macadam 
comprised  of  quartzite  some  six  years  ago  with  great  success  in 
Sussex,  and  I  am  told  it  is  in  splendid  condition  now.  I  agree 
with  Mr.  Price  that  slag  is  an  excellent  material.  I  have  used 
it  on  several  occasions  for  tar  macadam  with  ordinary  gas  tar 
and  distilled  gas  tar ;  but  I  believe  tax  macadam  can  be  made 
with  almost  anything  if  proper  care  is  exercised  in  mixing. 

Mr.  J.  H.  NoRRis:  I  represent  a  small  borough,  and  I 
should  like  to  say  I  think  the  necessity  for  some  legislation  to 
enable  local  authorities  to  deal  with  the  laying  out  of  building 
estates  is  quite  as  necessary  for  a  small  town  as  a  big  one.  I 
believe  there  will  be  very  few  men — officials  of  corporations — 
present  here  to-day,  who  bave  not  had  experience  of  the  laying 
out  of  estates  by  private  owners,  certainly  as  an  exhibition  of 
the  way  not  to  do  it.  In  my  own  town  we  have  had  a  great 
many  building  estates  laid  out,  none  of  them  working  in  one 
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with  the  other,  and  a  great  deal  of  public  inconvenience  is  the 
result.  The  only  advantage  that  accrues  is  advantage  to  the 
property  owner,  who  makes  as  much  as  possible  out  of  specula- 
tion in  developing  his  land.  The  County  Surveyor  of  Middlesex 
has  told  us  how  Middlesex  is  developing  into  one  great  town. 
The  same  thing  is  happening  on  the  other  side  of  the  Thames, 
in  Surrey,  and  a  great  deal  of  money  will  have  to  be  spent 
some  day  in  consequence.  Much  could  be  saved  if  legislation 
were  in  force  to-day  giving  more  control  to  the  local  authorities. 
With  regard  to  the  other  question,  last  year  and  this  year  I 
tar-washed  a  considerable  length  of  the  Portsmouth  main  road, 
getting  almost  equally  good  results  from  quartzite,  basalt,  and 
granite,  and  I  thhik  it  will  be  an  entire  success.  I  put  nothing 
on  the  surface  after  the  tar  is  laid,  but  let  it  sink  into  the 
material  of  the  road.  The  result  has  been  that  we  have  had 
absolutely  no  nuisance  in  the  winter  with  mud,  although  in 
some  cases  we  put  two  coats  of  tar  upon  the  surface.  Two  coats 
cost  Id,  per  square  yard. 

Mr.  T.  E,  Smith:  There  is  another  important  point — the 
question  of  slipperiness  where  you  have  tar  macadam  in  a  town 
street.  I  have  had  some  little  experience  in  tar  macadam.  I 
have  been  making  it  for  the  last  fourteen  years,  and  with  regard 
to  the  materials  I  have  used,  I  always  consider  slag,  if  it  be  well 
selected,  gives  very  good  results.  At  the  same  time,  if  you  use 
bad  slag  you  are  liable  to  failure.  With  regard  to  the  special 
point  of  slipperiness,  I  had  several  years  ago  to  repair  a  street 
witih  a  gradient  of  1  in  40,  and  it  was  done  in  tar  macadam. 
For  a  considerable  time  it  had  been  very  slippery,  owing  to 
the  fine  top  with  which  it  was  finished.  I  suggested,  instead 
of  finishing  it  with  any  fine  material,  we  should  make  it  of 
broken  slag  of  large  gauge  at  the  top,  and  also  that  we  should 
try  to  use  as  little  tar  as  possible.  The  result  was  that  we 
improved  it  materially.  We  finished  it  in  that  way  with  inch 
and  a  half  material,  and  obtained  a  very  good  surface,  almost 
purely  a  surface  of  stone,  which  gives  a  much  better  grip  to  the 
horses'  feet  than  a  fij^e  surface  where  much  of  the  material  is 
tar.  The  street  when  washed  shows  little  black  veins  of  tar 
jointing  between  the  individual  stones,  and  is  not  nearly  so 
slippery  as  a  street  finished  with  a  fine  surface.  If  such  streets 
were  periodically  washed  and  kept  as  clean  as  posssible,  I  think 
it  would  go  a  long  way  towards  getting  rid  of  the  slipperiness 
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which  seems  to  some  extent  inseparable  from  smooth  surfaces. 
We  are  about  to  do  a  number  of  other  streets,  and  we  intend  to 
do  them  on  these  lines.  In  one  street  we  propose  to  use  granite, 
and  I  do  not  see  that  we  need  fear  any  failure  if  we  use  granite 
with  a  good  rough  surface.  I  do  not  think  very  much  of  the 
question  of  the  absorption  of  tar  into  the  material  If  the 
material  is  soft  enough  to  appreciably  suck  in  the  coating  of  tar 
it  must  be  soft  indeed.  A  point  raised  by  Mr.  Price  is  one 
that  deserves  a  good  deal  of  attention — that  is  the  matter  of 
boiling  tar.  I  have  had  a  very  unhappy  experience  in  that. 
For  some  years  we  had  always  done  our  own  work,  and  then 
we  had  a  contractor,  and  we  had  the  tar  exuding  into  the  water 
channels  and  being  carried  into  houses  and  business  premises ; 
it  was  very  objectionable  and  we  had  serious  complaints.  I 
had  to  tell  him  at  his  own  cost  he  would  have  to  cut  out 
channels  alongside  the  water  channels  and  fill  in  with  dry 
material  to  absorb  the  tar,  and  after  that  retop  the  streets  at  his 
own  cost.  It  was  no  good  for  me  to  tell  him,  he  did  not  boil 
the  material  enough.  I  think  his  men  had  been  accustomed  to 
use  tars  in  regard  to  which  much  boiling  was  not  necessary. 
In  our  own  work  we  get  the  tar  direct  from  the  gas  company. 
We  boil  it  until  bubbles  cease  to  rise,  and  knowing  that  water 
and  the  lighter  oils  have  then  been  expelled  we  allow  no  further 
mixture  to  be  put  into  it.  I  believe  if  care  of  that  sort  be 
taken,  and  not  too  much  material  used,  there  is  no  fear  of 
misfortune. 

Mr.  A.  Gladwell  :  I  quite  agree  with  the  last  speaker  as 
to  the  impregnation  of  the  oils  of  tar  into  the  pores  of  the 
structure  of  whatever  material  is  used.  Impregnation  of 
the  material  by  the  lighter  oils  argues  to  my  mind  that  the 
material  used,  whatever  it  is,  is  not  satisfactory  for  road 
purposes.  I  have  made  some  experiments  in  a  certain  direction 
and,  having  that  view,  have  endeavoured  to  obtain  a  bituminous 
material  which,  as  against  impregnation,  would  have  a  strong 
surface  cohesion.  That  has  been  done,  and  I  am  satisfied  by 
using  such  a  bituminous  material,  and  using  granite  of  good 
quality,  I  produce  a  satisfactory  road  surface.  The  result,  to 
my  mind,  is  much  superior  to  the  ordinary  slag,  which  I  am 
afraid  I  can  never  quite  consider  as  an  ideal  road-making 
material.  I  think  this  is  important  because,  if  we  can  use 
granite  in  conjunction  with  a    bituminous  binder  as  a  road 
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material  there  is  plenty  of  room  for  both  granite  and  slag,  but  if 
you  can  only  use  slag  in  conjunction  with  a  bituminous  matrix, 
the  deposits  of  granite,  quartzite,  basalts,  and  other  road  materials, 
become  absolutely  useless  if  they  are  not  available  for  use  with 
tar.  I  think  they  are  available,  and  that  as  perfectly  satisfactory 
results  can  be  got  from  the  use  of  tarred  granite  as  from  any 
other  materials.  With  regard  to  the  question  of  the  develop- 
ment of  towns  and  town  planning,  1  quite  agree  that  some 
larger  powers  are  required  to  enable  loced  authorities  to  satis- 
factorily deal  with  this  question.  I  do  not  think  there  is  much 
danger  of  this  or  any  other  Government  giving  us  too  many 
powers,  so  let  us  ask  for  as  much  as  possible.  We  shall  never 
get  as  much  power  for  the  development  of  building  estates 
and  the  development  and  extension  of  towns  as  they  have  in 
Germany.  But  we  may  obtain,  by  hard  pegging  away  at  the 
subject,  something  far  more  satisfactory  than  we  have  at 
present.  At  the  present  time  local  authorities  are  virtually 
helpless  with  respect  to  this  great  question,  and  I  hope  the 
efforts  of  those  engaged  in  this  connection  in  forwarding  the 
interests  of  local  authorities,  and  the  interests  of  communities 
generally,  will  meet  with  every  success. 

Mr.  J.  S.  Brodie:  With  regard  to  the  subject  of  tar 
macadam  introduced  by  Mr.  Wike,  I  have  had  to  make  tar- 
macadam  roads  for  the  last  twenty  years,  and  perhaps,  having 
such  a  long  experience,  I  am  a  little  prejudiced  in  their 
favour.  I  must  say  of  the  tar-macadam  roads  I  made  twenty 
years  ago  from  blast-furnace  slag,  they  were  very  successful. 
One  has,  of  course,  successes  and  failures.  I  will  not  say 
all  my  roads  have  given  me  satisfaction,  but  the  cause  of 
any  failures  has  generally  been  careless  workmen  or  defective 
material,  or  something  quite  apart  from  the  principle  of 
muring  slag  or  limestone  with  tar  for  securing  a  good  im- 
pervious road.  During  the  last  four  or  five  years  we  have 
at  Blackpool  adopted  a  policy  with  regard  to  our  roads — a 
policy  which  involved  doing  away  with  all  ordinary  macadam 
roads  and  going  steadily  in  for  impervious  roadways.  If  you 
lay  down  a  mixture  of  soft  stone  and  fine  "  blinding "  there 
will  be  dust  and  other  inconveniences,  but  I  think  if  you  lay 
down  first  of  all  an  impervious  road  surface  these  nuisances  will 
never  arise  in  any  formidable  shape.  At  Blackpool,  except  for 
the  sand  carried  up  from  the  foreshore  by  the  feet  of  pedestrians. 
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our  roads  give  off  practically  no  dust  because  our  main  streets 
there — and  I  hope  before  long  all  our  streets  will  be  so — are 
impervious,  that  is  to  say  rain  does  not  penetrate  into  them 
so  as  to  break  them  up.  There  is  one  point  in  my  judgment 
which  requires  very  careful  treatment  indeed  with  regard  to 
tar  macadam.  That  is  the  point  of  getting  good  tar.  It  is 
not  so  much,  in  my  view,  a  question  of  using  undistilled  tar  or 
distilled  tar,  as  to  be  able  to  get  good  tar  and  not  bad,  as  most 
of  you  probably  know.  Then  there  is  the  point  of  getting  your 
material  good,  whether  slag  or  limestone,  and  there  are  several 
varieties  of  limestone  not. suitable  for  tar-macadam  road  making 
at  all.  And  as  for  granites :  there  are  some  gmnites  not  suit- 
able for  making  into  tar  macadam.  Unless  these  things  are 
considered  carefully,  and  great  care  taken  to  provide  suitable 
materials  and  good  workmanship,  unless  you  have  fairly  intelli- 
gent men  to  carry  out  your  instructions,  tar  macadam  will 
probably  be  a  failure ;  but  with  these  things  taken  together,  in 
my  experience,  you  get  the  best  value  for  your  money  in  tar- 
macadam  roads  of  any  other  description  of  road  we  know 
of  at  present,  I  should  like  to  say  one  or  two  words  upon 
the  question  of  planning  of  town  suburbs.  That  is  a  ques- 
tion in  which  I  am  very  much  interested.  I  may  say  at 
Blackpool  we  have  a  large  number  of  small  freeholders,  whose 
sole  idea  is  to  put  as  much  property  as  they  can  on  an 
acre.  The  sole  idea  is  to  cram  as  much  property  into  the 
smallest  possible  area,  and  we  as  a  municipality  are  practi- 
cally helpless  in  the  matter,  with  all  the  powers  we  have 
won  either  from  the  Local  Government  Board  or  Parliament 
I  had  the  pleasure  some  months  ago  of  attending  a  meeting 
of  the  Municipal  Corporations  Association,  in  which  Mr. 
Nettlefold  laid  down  his  views  on  the  matter.  I  entirely 
agree  with  the  views  he  expressed  there.  It  seems  to  me  that 
to  lay  out  our  roads  and  buildings  in  the  way  in  which  they 
are  now  often  laid  out  is  to  lay  up  a  heritage  of  insanitation  in 
the  future  which  is  nothing  short  of  madness.  We  are  all  met 
with  the  cry  that  we  are  coming  to  be  Socialists,  and  that  we 
are  going  to  take  a  man's  property  from  him,  and  that  he  is  not 
going  to  have  any  say  whatever  in  the  development  of  his  own 
land.  Nothing  of  the  sort.  I  think  any  owner  of  property 
who  really  studies  the  matter  will  agree  that  we  are  better  able 
to  lay  out  an  estate  as  a  whole — not  in  detail,  but  as  a  whole — 
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with  more  roads  and  communications  than  any  mere  layman 
can  do.  I  think  if  we  pursue  that  policy  of  the  higher  Socialism, 
so  to  speak,  the  policy  of  sane  municipalisation  in  matters  of 
that  kind,  obtaining  for  the  greatest  number  of  people  the  best 
advantages  we  can,  our  successors  will  thank  us  for  the  eflForts 
we  have  made  in  their  behalf. 

Mb.  a.  E.  White  :  The  few  remarks  that  I  have  to  make 
are  on  the  question  of  town  planning.  It  has  been  interesting 
to  hear  this  morning  from  the  Town  Clerk  of  Liverpool  some- 
thing of  the  proposals  of  the  Association  of  Municipal  Corpora- 
tions, From  the  information  given  by  the  Town  Clerk,  and 
from  some  information  I  previously  had  with  reference  to 
the  proposals  of  the  Association  of  Municipal  Corporations,  it 
seems  that  those  proposals  are  intended  to  deal  only  with  the 
laying  out  of  individual  estates,  and  that  they  contain  provisions 
with  reference  to  the  width  of  streets,  the  materials  for  the 
construction  of  streets,  and  the  purchase  of  open  spaces  con- 
tiguous to  streets  intended  to  be  laid  out,  but  they  do  not  con- 
tain any  provisions  whatever  with  respect  to  the  planning  in 
advance  of  development  schemes  for  the  suburbs  of  our  great 
cities.  It  seems  to  me  that  the  preparation  of  development 
schemes  is  a  most  important  matter.  I  think  it  is  almost 
barbarous  that  the  suburbs  of  a  great  city  such  as  London 
should  be  allowed  to  grow  up,  as  they  are  growing  up,  without 
any  general  scheme  of  development.  If  the  tiling  had  never 
been  done  there  might  be  some  excuse  for  our  not  attempting 
to  do  it  in  England.  But,  as  we  know,  it  has  been  done  prac- 
tically all  over  Germany,  and  I  think  it  is  quite  time  some 
attempt  was  made  in  England  to  follow  somewhat  on  the  same 
lines.  The  members  of  the  Association  should  use  what  in- 
fluence they  have  with  the  members  of  the  Association  of 
Municipal  Corporations,  to  endeavour  to  induce  them  to  bring 
forward  something  much  more  complete  than  apparently  it  is 
their  intention  to  bring  forward.  If  a  body  like  the  Associa- 
tion of  Municipal  Corporations  brings  forward  a  scheme  of  this 
kind  as  what  the  municipalities  desire,  and  it  goes  no  further 
than  we  are  led  to  believe  it  does  go,  it  may  have  the  effect  of 
putting  back  the  matter  for  many  years.  If  the  scheme  is  put 
forward  as  what  municipalities  desire,  it  will,  to  my  mind,  be 
putting  in  the  hands  of  our  enemies  a  very  strong  argument 
to  oppose  any  more  complete  scheme  which  may  be  brought 
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forward,  as  the  opponents  of  any  such  scheme  may  point  to  the 
proposals  of  the  Association  of  Municipal  Corporations  and 
say,  "  This  is  all  that  the  municipalities  ask  for."  It  is  said 
that  Mr.  John  Burns  has  promised  a  Bill  dealing  with  town 
planning,  and  if  he  brings  forward  any  Bill  which  can  be  said 
to  deal  with  town  planning,  it  seems  to  me  it  must  go  much 
further  than  the  proposals  of  the  Association  of  Municipal 
Corporations,  and  I  think  the  Association  should,  at  any  rate, 
wait — if  there  is  a  prospect  of  Mr.  Burns  bringing  forward  a 
bill — until  we  see  what  that  Bill  contains.  I  think  it  is  a  most 
important  matter,  and  I  have  pleasure  in  supporting  the  reso- 
lution. I  should  like  to  call  the  attention  of  those  members  of 
the  Association  who  do  not  know  it  to  the  report  of  the  Housing 
Committee  of  the  city  of  Birmingham.  It  is  a  very  complete 
report,  and  contains  a  vast  amount  of  useful  information  and 
a  number  of  specimen  development  plans  showing  what  is 
being  done  in  Germany.  It  is  published  by  Percival  Jones, 
Limited,  Birmingham,  and  may  be  had  at  the  cost  of  25.  6d. 

;  Mr.  C.  J.  Fox-Alun  :  I  recognise,  as  every  other  municipal 
engineer  must  do,  the  great  importance  of  laying  out  estates 
with  a  due  regard  to  the  ultimate  development  of  the  dififerent 
neighbourhoods.  But  our  enthusiasm  must  not  override  our 
common  sense.  I  consider  that  legislature  should  provide  for 
equitable  adjustments  between  the  owners  and  the  local 
authorities.  In  endeavouring  to  do  our  best  for  our  towns,  I 
am  afraid  we  are  apt  to  think  owners  should  do  more  than  their 
share.  Every  surveyor,  in  making  arrangements  with  owners, 
should  have  in  front  of  him  a  plan  indicating  the  lines  on  which 
it  is  intended  to  ultimately  develop  and  improve  his  town  or 
suburb. 

Mr.  W.  N".  Blaik  :  From  what  has  been  said  on  the  subject 
of  tar  macadam,  it  will  be  a  conclusion  in  the  minds  of  most 
of  us  that  the  material  is  one  which  may  be  relied  upon  as 
securing  not  only  a  durable  surface,  but  a  surface  free  from 
dust,  and  requiring  little  attention  in  the  way  of  water — one 
which  will  allow  the  traffic  on  our  roads,  largely  of  an  auto- 
mobile character,  to  continue  on  its  way  without  creating  the 
nuisances  which  we  have  had  in  the  past.  While  it  may  be 
within  the  power  of  the  larger  councils  and  corporations  to  sub- 
stitute tar  macadam  for  ordinary  macadam  without  any  undue 
burden  upon  their  rates,  it  is  not  in  the  power  of  many  smaller 
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and  lower-rated  authorities  to  make  such  substitution  on  any- 
thing like  a  wholesale  scale.  It  behoves  us,  therefore,  to  con- 
sider means  towards  this  end.  While  the  end  may  be  eminently 
•  desirable,  I  think  the  means  should  also  have  consideration. 
Having  been  present  at  a  conference  a  few  weeks  ago  at  the 
Institution  of  Civil  Engineers,  between  road-users  and  road- 
makers,  we  arrived  there  at  pretty  well  a  unanimous  consensus 
of  opinion  that  there  should  be  a  contribution  from  the  Imperial 
funds  towards  the  purposes  of  which  we  are  now  speaking. 
That  was  accepted  by  road-users  just  as  cheerfully  as  by  road- 
makers,  and  it  only  becomes  a  question  how  this  Imperial  fund 
shall  be  provided.  I  think  there  are  no  owners  of  automobile 
vehicles  who  will  not  be  quite  prepared  to  pay  their  quota 
towards  the  cost.  They  largely  benefit  by  these  objects  we  are 
endeavouring  to  secure.  It  makes  travelling  possible  for  them 
without  danger,  whereas  at  present  danger  does  undoubtedly 
exist.  Members  of  our  own  Association  have  had  experience 
of  that,  and  of  the  dust  which  arises  to  an  extent  which  would 
be  avoided  if  we  had  better  surfaces.  We  are  at  one  also  with 
road-users — I  think  we  are  practically  at  one — with  regard  to 
the  vexed  question  of  Government  control.  Many  of  us  road- 
makers  had  it  in  our  minds  that  it  was  the  determined  intention 
of  road-users  to  take  the  control  of  the  roads  out  of  our  hands, 
and  to  place  them  under  a  Commission  to  be  instituted  or  con- 
stituted by  Government.  They  admitted  that  such  is  not  now 
their  object,  but  it  must  be  recognised,  if  we  have  an  Imperial 
contribution  towards  local  road-making,  that  there  must  be 
supervision  exercised  to  some  extent.  That  is  matter  for 
debate,  but  the  opinion  of  the  conference  I  have  mentioned 
was  that  Government  supervision  should  be  practically  limited 
to  the  audit,  merely  to  ascertain  that  the  money  contributed 
from  the  Imperial  funds  had  been  spent  strictly  on  the 
purposes  for  which  it  was  contributed,  and  not  used  as  a  sub- 
stitute for  local  money  which  ought  to  have  been  spent  on  the 
object  in  question.  I  think,  therefore,  we  ought  to  recognise 
with  satisfaction  and  gratification  the  attitude  of  the  Eoads 
Improvement  Association,  who  are  seeking  and  striving  to  get 
that  which  we  are  now  discussing — dustless,  impervious  roads, 
of  good  surface  and  durability.  We  should  not  consider  our- 
selves in  hostility  to  them  or  they  to  us,  and  it  would  be  well 
if  we  could  get  an  expression  of  opinion  firom  this  meeting 
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agreeing  with  the  conclusions  reached  by  that  conference  on 
the  question  of  Imperial  grants ;  and  if  that  could  be  brought 
forward  after  that  which  stands  before  us  in  the  name  of  ^ 
Mr,  Mawbey,  I  think  it  would  meet  with  support  The  pro- 
posal I  have  quoted  should  be  put  forward  in  the  name 
of  the  conference  to  show  that  we  are  all  striving  towards 
one  end. 

Mr.  A.  T.  Davis  :  I  thought  Mr.  Blair  would  have  finished 
by  moving  a  resolution  similar  to  one  I  have  pencilled  out,  and 
I  thought  he  was  taking  the  ground  from  under  my  feet.  I 
think  it  would  be  a  pity  to  let  this  meeting  disperse — seeing 
that  we  have  a  number  of  delegates  here  from  local  authorities 
— without  passing  a  resolution  urging  the  State  to  come  to  the 
aid  of  the  road  authorities  and  help  them  to  bear  the  additional 
burden  that  has  been  brought  about  by  the  self-propelled 
through  traflSc.  Every  one  will  agree  there  is  additional  wear 
and  tear  of  our  roads,  and  the  additional  cost  brought  about  by 
that  should  not  fall  upon  the  localities  themselves,  but  should 
be  borne  by  the  State.  I  agree  with  a  great  deal — nearly  all — 
Mr.  Blair  has  said,  and  without  taking  up  time  I  would  venture 
to  move :  "  That  in  view  of  the  great  increase  of  self-propelled 
through  traflSc  the  State  be  urgently  requested  to  make  special 
grants  to  highway  authorities  towards  the  additional  cost  of 
road  maintenance."  The  resolutioji,  if  passed  unanimously, 
would  be  sent  to  the  proper  authorities,  and  it  would,  I  am 
sure,  assist  in  bringing  about  what  we  so  very  much  desire. 
The  meeting  to  which  Mr.  Blair  alluded — the  conference  between 
road-engineers  and  road-users — at  which  I  was  present,  moved 
a  similar  resolution,  and  the  County  Surveyors'  Society,  at  my 
request,  passed  a  resolution  couched  in  the  same  terms,  which 
was  sent  to  the  Local  Government  Bo£a*d  and  the  County 
Councils'  Association.  I  do  not  know  whether  it  was  sent  to 
the  Municipal  Corporations'  Association,  but  I  know  the  County 
Councils'  Association  received  it  with  sympathy,  and  sent  up 
to  the  Local  Government  Board  a  resolution  based  upon  it. 
If  we  could  bring  all  possible  pressure  to  beai*  at  the  present 
time  upon  the  Government,  it  would  be  very  desirable,  and 
therefore  I  move  it. 

Mr.  W.  H.  Leete:  I  second  the  proposition.  I  may  say 
my  experience  of  tar  macadam  and  tar  washing  has  been  very 
similar  to  the  experience  of  Mr.  Purser. 
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Mr.  J.  T.  Eayrs:   With  regard  to  the  question  of  town 
planning,  I  quite  agree  with  the  remarks  of  Mr.  White  when 
he  said  they  did  not  think  that  the  proposed  Bill  described 
by  Mr.  Pickmere  will  go  far  enough.      The  whole  question 
of  town  planning,  to  my  mind,  depends  upon  the  full  and 
complete  development  of  the  district,  and  the  question  being 
dealt  with  in  a  broad  and  comprehensive  manner,  and  not 
in  the  limited  way  in   which   it  is  proposed  to  be  treated 
by  the  Bill  of  the  Association  of  Municipal  Corporations. 
They  do  not  look  upon  it  in   the  broad  way  in  which  one 
must  desire  to  see  development.     To  my  mind,  I  think  the 
towns  themselves  might  do  a  great  deal  without  legislation 
at  all.     I  have  in  view  the  question  as  to  whether  local 
authorities  could  not  now  prepare  plans  for  developing  a  whole 
district    within   certain    limits — within   reasonable   limits  of 
building  extensions,  at  the  present,  time,  and  indicate  the  broad 
lines  that  such  development  should  take.     I  do  not  agree  that 
it  should  be  left  entirely  to  local  authorities  to  determine  the 
direction  it  should  take.     I  think  there  should  be  no  difiBculty, 
nor  any  great  obstacle  to  the  formation  of  a  hybrid  committee, 
consisting  of  members  of  the  local  authorities — corporations 
and  urban  or  rural  district  councils,  as  the  case  may  be — the 
town  surveyor  also  called  in  to  co-operate  with  them,  and 
professional  men  engaged  as  land  agents,  surveyors,  or  archi- 
tects, in  the  district,  and  outside  experts  if  thought  advisable, 
in  order  to  secure  the  adoption  of  a  good  plan  for  the  future 
development  of  the  place.    Where  one  district  joined  another 
the  co-operation  of  the  two  districts  could  be  undertaken.    It 
might  be  said  that  in  the  formation  of  such  a  scheme  there 
would  be  differences  of  opinion.    Probably  there  would  be,  but 
a  hybrid  committee,  such  as  I  suggest,  could  singly  agree  upon 
some  definite  plan.     I  do  not  propose  that  the  whole  details  of 
the  scheme  should  be  laid  down  at  present,  but  simply  the 
broad  lines — for  the  main  arteries,  trunk  roads,  boulevards, 
open  spaces,  and  so  on.     I  think  that  could  very  readily  be 
done.     Although  such  a  scheme  or  plan  might  only  be  the 
pious  opinion  of  the  committee  suggested,  it  would  have  a  very 
great  influence  in  inducing  landowners  to  fall  in  with  such  a 
scheme,  if  they  could  go  to  the  public  office  where  these  care- 
fully thought-out  plans  would  be  deposited.     I  think  it  might 
induce  landowners  to   fall  in  with  the  scheme,  and  lay  out 
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their  land  in  accordance  with  such  suggestions.  It  must 
always  be  against  the  landowner  at  the  present  time  that  his 
laying  out  his  estate  is  simply  limited  to  what  he  can  get  out 
of  it.  He  cannot  see  beyond  the  boundary  of  his  own  land, 
but  if  he  could  have  put  before  him  such  a  scheme  as 
would  show  development,  such  as  has  been  referred  to  on 
the  Continent,  I  think  probably  the  difficulties  would  not  be 
so  great  as  they  are  at  the  present  time. 

Mr.  T.  L.  DoDDS  (Mayor  of  Birkenhead):  In  my  humble 
judgment  local  authorities  do  not  possess  at  the  present  time 
sufficient  powers  in  regard  to  the  planning  of  their  towns. 
Quite  lately  I  have  had  the  privilege  of  studying  somewhat 
briefly  the  municipalities  of  four  German  towns,  and  one  of 
the  circumstances  which  impressed  itself  most  strongly  on  my 
mind  was  the  far  larger  powers  possessed  by  German  munici- 
palities than  any  that  we  have  in  our  possession.  The  first 
that  recurs  to  me  is  the  absolute  power  to  take  land  needed  for 
public  improvements.  I  was  told  that  no  difficulties  with 
landowners  of  any  kind  had  ever  arisen  in  regard  to  the 
enlargement  and  improvement  of  main  thoroughfares.  It  was 
a  recognised  principle  that  the  public  good  must  be  the  first 
consideration.  That  is  a  condition  of  things  which  ought  to 
be  extended  to  this  country.  Frontagers  do  invariably  get 
considerable  advantage  to  their  property  from  such  improve- 
ments as  are  carried  out  by  the  local  authority.  And  I  think 
there  ought  to  be  immediate  legislation  in  regard  to  the  control 
of  outlying  districts  which  are  likely  to  be  brought  into  the 
area  of  borough  boiindaries.  At  the  present  time  these  out- 
districts  have  absolute  power  to  develop  the  districts  without 
any  reference  to  the  immediate  or  prospective  requirements 
of  the  towns  in  which  they  would  be  included.  This  is  a 
condition  of  things  which  should  not  exist,  because,  in  all 
our  districts,  we  find  buildings  going  up  which  are  not  in 
accordance  with  the  bye-laws  of  adjacent  towns,  and  roads  are 
constructed  which  are  too  narrow  for  their  prospective  use.  I 
have  suggested  that  the  German  systom,  ^v^hich  enables  local 
authorities  to  prescribe  conditions  of  construction  outside  its 
own  areas,  should  be  the  powers  possessed  by  the  local  authori- 
ties of  this  country.  May  I  say  another  word,  slightly  diverse 
from  the  point  of  discussion.  That  is  the  absolute  need  for 
greater  powers  of  supervision  over  buildings.    Of  course  the 
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present  powers  with  regard  to  sewerage  are  adequate,  and  it 
may  be  taken  that  no  new  town  could  be  constructed  or  planned 
without  adequate  supervision,  and  an  adequate  system  of 
sewerage.  I  think  that  power  should  be  extended  to  complete 
buildings.  Plumbing  and  other  things  ought  to  be  brought 
under  supervision,  with  the  cost  of  the  supervision  imposed 
upon  the  property  owner.  No  charge  he  would  be  called  upon 
to  pay  would  prove  more  remunerative  than  the  fact  that  the 
whole  of  his  building  had  been  subjected  to  the  direct  super- 
vision of  the  local  authority.  Another  point  I  would  emphasise 
is  the  absolute  need,  now  that  our  main  thoroughfares  are  so 
largely  occupied  by  motors  and  trams,  for  wider  back  streets 
or  passages.  In  the  town  to  which  I  belong  we  have  some 
alleys  and  passages  under  5  feet  in  width.  That  is  not  a 
condition  of  things  that  is  conducive  either  to  the  right  health 
or  the  safety  of  the  infant  community,  and  it  might  be  a  subject 
for  your  consideration,  whether  any  back  street  should  be  of 
less  width  than  16  or  18  feet.  There  is  also  the  question  of 
the  disposal  of  refuse.  In  my  own  town  we  have  at  the 
present  time  some  20,000  ash-pits.  No  community,  large  or 
small,  ought  to  hoard  or  stock  its  garbage,  and  ash-pits  should 
be  done  away  with,  and  their  removal  rendered  compulsory  in 
all  towns. 

Mr.  6.  W.  Lacey  :  With  regard  to  the  matter  of  the  im- 
proved construction  of  roads,  I  am  at  one  with  a  great  many 
speakers  as  to  tar  macadam,  but  it  has  been  a  doubtful  point 
for  a  considerable  time  as  to  the  application  of  tar  to  granite. 
At  Hereford,  last  year,  I  saw  a  length  of  tar  macadam  com- 
posed of  Clee  Hill  granite,  and  I  was  informed  this  morning 
that  up  to  the  present  it  was  answering  admirably.  At  EUes- 
mere  Port  last  year  there  was  laid  a  considerable  length  of 
tar  macadam  composed  of  Ceiriog  granite  from  North  Wales. 
There  were  two  stones,  quite  dissimilar,  but  both  of  which 
were  answering  for  tar-macadam  purposes.  In  making  use  of 
granite  the  question  of  absorption  of  tar  into  the  stone  has  no 
bearing  at  all  on  the  cohesion  of  the  stone  when  laid  as  tar 
macadam,  for  if  the  tar  is  of  proper  consistency  it  will  adhere 
to  the  stone  if  properly  dried,  and  the  tarred  surfaces  of  the 
stones  will  certainly  adhere  to  each  other.  There  is  one  point 
with  regard  to  the  economical  construction  of  roadways  which 
b^s  hardly  been  touched  upon — bituminous  matrix  and  dry 

Digitized  by  VjOOQ IC 


334  DISCUSSION. 

macadam.  It  has  been  held  that  a  macadam  road  could  be 
formed  by  the  application  of  dry  chippings,  provided  sufficient 
rolling  was  done  to  securely  fix  the-  stones ;  if  that  could  be 
done  with  dry  chippings,  it  should  be  a  much  more  easy  matter 
to  perform  the  operation  with  chippings  which  have  been  coated 
with  tar.  I  have  laid  down  a  short  length  of  road,  first  rolling 
the  macadam  dry  and  then  sprinkling  on  a  layer  of  tarred 
chippings  and  rolling  in,  and  finally  a  second  sprinkling  of 
tarred  chippings  and  again  rolling,  and  up  to  the  present  time 
that  has  answered  very  well.  "  My  intention  next  is  to  coat 
the  dry  macadam  with  tarred  chippings  before  rolling,  so  that 
the  interstices  of  the  stones  may  become  more  filled,  and  then 
to  apply  a  final  dressing  and  rolling  as  before  described.  If  wo 
could  fill  the  interstices  of  the  stone  and  bind  it  together  by 
some  simple  process  such  as  described,  that  would  give  a  surface 
greatly  improved  on  the  old  method  of  construction. 

Mr.  Mawbey's  proposal  was  then  put  to  the  meeting  and 
unanimously  agreed  to. 

Mr.  A.  T.  Davis  :  I  formally  move  the  resolution  which  is 
in  the  hands  of  the  Secretary:  "That  in  view  of  the  great 
increase  of  self-propelled  through  traffic,  the  State  be  urgently 
requested  to  make  special  grants  to  highway  authorities  towards 
the  additional  cost  of  road  maintenance/'  I  may  say  this,  that 
it  is  obvious  to  every  one  that  the  cost  of  even  tar  painting, 
which  has  been  mentioned  this  morning  as  about  Id.  per  yard, 
in  some  instances  really  means — I  am  not  speaking  of  district 
roads — doubling  the  cost  of  maintenance.  So  when  we  consider 
the  great  dust  nuisance,  it  is  patent  to  every  one  that  the  cost 
in  some  cases  will  be  doubled  and  trebled.  The  State,  I  think, 
should  come  to  our  aid. 

Mr.  W.  H.  Leete  seconded  the  motion. 

Mr.  J.  P.  NoRBlNGTON:  I  wish  to  point  out  that  if  the 
State  gives  aid  to  certain  purposes  the  money  comes  out  of  the 
pockets  of  the  ratepayers  generally  throughout  the  Kingdom, 
and  I  cannot  see  that  there  is  any  special  reason  why  the 
people  in  the  country  should  not  bear  their  proportion  of  the 
cost  of  maintaining  the  roads  as  well  as  those  in  the  towns. 
Mr.  John  Bums  told  us  at  the  meeting  at  Battersea  that  the 
cost  of  the  maintenance  of  roads  in  London  averaged  1000/. 
per  mile  per  annum.  Where  is  the  district  in  the  country  that 
pays  anything  approaching  that  sum  ?    If,  therefore,  the  State 
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gives  aid  to  the  maintenance  of  roads  in  the  country,  it  will 
mean  that  the  townsman  will  contribute  towards  the  cost  of 
roads  three  or  four  times  as  much  as  the  coimtryman.  The 
countryman  uses  the  roads  in  the  towns,  and  he  never  has,  or 
is  it  suggested  that  he  should,  contribute  to  their  upkeep. 
I  do  not  think  that  at  this  late  hour  of  the  meeting  the 
resolution  proposed  should  be  adopted ;  it  is  too  important  a 
matter  to  deal  with  to-day ;  moreover  it  is  a  political  question, 
and  there  is  much  more  in  it  than  appears  on  the  surface. 
I  am  in  favour  of  all  the  main  roads  being  properly  main- 
tained, but  the  cost  of  doing  the  necessary  work  would  never 
approach  the  cost  of  maintaining  the  roads  in  the  towns,  so  that 
the  present  arrangements  seem  to  me  quite  equitable  for  all 
parties. 

Mr.  H.  T.  Wakelam  :  I  would  point  out  to*  Mr.  Norrington 
that  the  townspeople  really  have  the  benefit  to  a  very  great 
extent  of  the  country  roads.  Take  the  Birmingham  and  Walsall 
road.  There  is  a  road  which  carries  the  traffic  between  these  two 
towns,  which  are  about  seven  miles  apart,  and  it  is  absolutely 
town  traffic.  The  country  people  have  no  benefit  from  it,  and 
yet  the  country  people  have  to  pay  for  the  upkeep  of  that  road. 
That  alone  answers  Mr.  Norrington  at  once.  I  could  go  on 
citing  other  similar  cases  the  whole  day,  but  I  do  not  want  to 
take  up  time.  Mr.  Blair  mentioned  the  motion  carried  by  the 
Eoads'  Improvement  Association  the  other  day  with  regard  to 
State  aid.  I  am  quite  sure  no  one  who  understands  and  studies 
the  roads  question  of  this  country  will  have  any  objection  to 
the  motion  for  "  State  aid  "  in  connection  with  the  main  roads. 
Mr.  Davis  points  out  that  even  tar  washing  at  one  penny  per 
yard  practically  doubles  the  cost  of  maintenance  of  the  urban 
main  roads  in  the  country.  I  agree  with  him,  having  gone  into 
the  figures.  Mr.  Purser  made  some  very  pertinent  remarks  as 
to  the  Association  sending  me  as  their  representative  to  the 
Eoads  Improvement  Association  with  some  idea  as  to  the  line 
to  be  followed.  I  appreciate  Mr.  Purser's  remarks,  but  I  think 
I  quite  understand  what  this  Association  requires  in  connection 
with  the  improvement  of  roads.  The  Eoads  Improvement 
Association  changed  their  ground  considerably  on  the  improve- 
ment question  in  connection  with  the  tar-washing  tests  at  the 
time  those  tests  were  going  on.  When  we  got  to  Ascot  the 
other  day  the  Chairman  of  the  Roads  Improvement  Association 
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said  State  control  formed  no  part  of  their  programme,  and  he 
repeated  it  at  the  conference  on  highways  a  fortnight  ago.  I 
am  quite  sure  that  with  the  assistance  of  this  motion  and  that 
of  the  County  Surveyors'  Society,  the  matter  may  safely  be  left 
in  my  hands  at  present,  and  you  may  rest  assured  that  I  shall 
endeavour  to  watch  closely  the  interests  of  that  society  and  also 
of  this  association  in  connection  with  the  State  control  proposal. 

Mr.  Barber  :  With  reference  to  Mr.  Norrington  s  grave 
objection  as  to  some  State  difficulties,  I  do  not  pretend  to  be 
in  the  confidence  of  the  Government,  so  I  cannot  say  what 
those  difficulties  may  be.  At  the  same  time  I  would  remind 
Mr.  Norrington  that  persons  who  live  outside  London — in 
Liverpool  and  elsewhere — pay  their  rates  towards  the  main- 
tenance of  their  own  parks  and  open  spaces,  and,  in  addition, 
they  pay  taxes  for  the  maintenance  of  certain  royal  parks 
in  London  to  which  the  public  have  access.  To  be  consistent 
he  should  protest  against  people  outside  London  having  to 
contribute  towards  the  cost  of  maintaining  parks  in  the 
metropolis,  if  he  objects  to  a  proposal  that  the  principal  main 
roads  of  the  country  should  be  maintained  at  the  expense  of 
the  nation. 

The  President  :  I  suggest  that  the  resolution  be  altered  so 
as  to  read  that  the  Council  be  empowered  to  prepare  and 
present  a  memorial,  so  that  it  should  not  go  direct  from  this 
meeting. 

Mr.  Davis  :  I  quite  agree. 

The  resolution  was  amended  in  the  following  form  and 
carried: — "That  the  Council  be  empowered  to  prepare  and 
present  to  the  President  of  the  Local  Government  Board  a 
memorial  urging  the  Government  to  make  special  grants  to 
highway  authorities  towards  the  additional  cost  of  road  main- 
tenance brought  about  by  the  great  increase  in  self-propelled 
through  traffic." 
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LIVERPOOL. 

By  EDWAED  E.  PICKMERE,  M.A.,  J.P.,  Town  Clerk 
OF  Liverpool. 

The  commercial  prosperity  of  Liverpool  is  no  doubt  largely  due 
to  the  natural  advantages  derived  from  its  position  upon  the 
banks  of  the  river  Mersey,  but,  notwithstanding  these  advan- 
tages, its  prosperity  could  not  have  been  fully  secured  unless  it 
had  been  able  to  call  to  its  assistance  from  first  to  last  eminent 
and  practical  engineers,  whose  skill  and  ingenuity  have  made  it 
possible  for  the  port  to  be  developed  to  its  fullest  extent. 

The  Eiver  Mersey  was,  in  the  seventeenth  century,  an  appa- 
rently insignificant  stream,  both  as  regards  its  length  and  the 
volume  of  water  which  it  carried  to  the  sea. 

The  Irwell  and  the  Weaver,  tributaries  of  the  Mersey,  were 
not  navigable  imtil  the  end  of  the  seventeenth  century,  so  that 
Liverpool,  in  the  early  period  of  its  existence,  possessed  none  of 
those  advantages  of  water  communication  with  the  interior, 
from  which  London,  Bristol,  Lynn,  and  HuU  derived  so  much 
of  their  early  wealth.  The  numerous  and  extensive  water 
communications  with  the  interior,  which  Liverpool  now  pos- 
sesses, and  of  which  more  will  be  said  later,  are  entirely  the 
result  of  art  and  labour,  and  are  of  modem  and  artificial 
formation. 

It  is  therefore  not  surprising  that  during  the  first  four  hun- 
dred years  of  its  history  Liverpool  made  but  little  progress  as 
compared  with  other  towns,  and  its  present  flourishing  condition 
reflects  great  credit  upon  those  who  so  pluckily  attacked  and 
conquered  the  natural  disadvantages  which  stood  between  them 
and  prosperity. 
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It  may  be  well  at  this  point  to  briefly  narrate  the  history  of 
the  early  charters  and  the  ownership  of  Liverpool  prior  to  the 
time  it  was  fully  secured  to  the  Corporation. 

Previous  to  the  reign  of  King  John,  little  reliable  infor- 
mation can  be  gleaned  about  Liverpool.  William  Baxter,  a 
writer  of  British  Antiqmties,  has  claimed  for  Liverpool  an  origin 
as  ancient  as  that  of  Chester  and  other  places  of  noted  antiquity. 

In  the  preface  to  one  of  his  works,  under  the  title  of 
"Glossarium  Antiquitatum  Britannicarum,"  he  claimed  that 
Liverpool  was  the  true  site  of  a  port  named  Portus  Segantiorum, 
the  situation  of  which  has  always  been  a  vexed  question  with 
antiquaries.  It  was  mentioned  by  Ptolemy,  the  geographer 
of  Alexandria,  as  one  of  the  ports  lying  between  Morecambe 
Bay  and  the  River  Seteia,  which  river  is  supposed  to  be  the 
Dee,  although  this  statement  is  based  on  somewhat  slender 
evidence.  Baxter's  theory  is,  however,  scouted  by  Camden, 
and  more  recently  by  Baines,  Picton,  and  Professor  Eamsay 
Muir,  the  Andrew  Geddes  and  John  Eankin  Professor  of 
Modem  History  of  the  University  of  Liverpool,  who  has  recently 
published  excellent  works  dealing  with  the  intricate  problems 
connected  with  early  Liverpool.  Professor  Ramsay  Muir  says 
of  Liverpool  prior  to  the  charter  of  King  John  in  1207 : — 

"Before  the  end  of  the  eleventh  century  the  history  of 
Liverpool  is  a  blank.  There  is  no  means  of  knowing  when 
or  by  whom  the  first  settlement  was  made  on  the  site  of  the 
future  city ;  it  is  not  even  possible  to  say  from  which  of  the 
many  races  who  have  dwelt  in  South  Lancashire  the  place  got  its 
name,  for  the  name  of  Liverpool  is  a  puzzle  to  the  etymologists. 

"Our  earliest  information  comes  from  those  diligent  com- 
missioners whom  William  the  Conqueror  sent  round  the  country 
to  discover  the  extent  of  the  taxable  resources,  and  whose 
investigations  were  the  basis  Of  Domesday  Book.  But  even 
they  have,  strangely,  little  to  tell  us.  They  do  not  even 
mention  Liverpool  by  name,  and  it  is  only  by  inference  that  we 
gather  some  notion  of  what  the  place  was  like  at  this  period." 

After  drawing  a  word-picture  of  what  Liverpool  probably 
was  in  that  remote  period,  he  proceeds — 

"  Probably  a  good  part  of  the  livelihood  of  these  serfs  con- 
sisted of  fishing.  The  Pool  was  an  excellent  place  for  drawing 
up  fishermen's  cobles  out  of  reach  of  the  swil't  currents  of  the 
estuary.    The  Mersey  was  long  famous  for  the  abundance  of  its 
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fish,  and  as  late  as  the  end  of  the  seventeenth  century  salmon- 
trout  were  caught  in  such  plenty  that  they  were  used  to  feed 
the  swine." 

It  is  recorded  that  Earl  Eoger  of  Poitou  owned  among  his 
other  numerous  possessions,  that  of  the  Manor  of  Liverpool, 
and  to  him  is  credited,  by  some  writers,  the  making  of  the 
Eoyal  Park  of  Toxteth,  and  the  building  of  the  Castle  of 
Liverpool,  although  the  latter  is  discredited,  and  is  claimed  to 
have  been  the  work  of  William  de  Ferrers  at  a  later  period 
between  1232  and  1237.  The  most  ancient  document  now  in 
existence,  in  which  Liverpool  is  mentioned  by  name,  is  a  deed 
executed  in  the  reign  of  Sichard  I.  by  John,  Earl  of  Morton, 
afterwards  King  John,  who  was  then  Lord  of  the  Honour  of 
Lancaster,  in  which  he  confirms  Henry  Fitz  Warine  in  the 
possession  of  Liverpool,  granted  to  Warine  de  Lancaster,  the 
father  of  Henry  Fitz  Warine,  by  Henry  II. 

There  was  formerly  a  belief  that  Henry  I.  granted  a  charter 
to  the  Borough  of  Liverpool,  but  there  is  no  such  charter  in 
existence.  A  charter  purporting  to  have  been  granted  by 
Henry  I.  was  forged  by  James  Williamson,  Attorney,  of 
Liverpool,  in  1800,  the  original  draft  of  which  is  in  the  pos- 
session of  the  Corporation. 

The  first  charter  granted  to  Liverpool  was  that  of  King  John 
in  1207 — seven  hundred  years  ago— which  'secured  to  the 
inhabitants  a  commercial  freedom  not  hitherto  enjoyed  by 
them. 

This  charter  (or  more  properly  speaking  "  Letters  Patent ") 
was  granted  "  to  all  our  faithful  people  who  have  taken  burgages 
in  the  township  of  Liverpnl  that  they  may  have  all  the  liberties 
and  free  customs  in  the  township  of  Liverpul  which  any  free 
Borough  on  the  Sea  has  in  our  land ; "  but  it  did  not  expressly 
create  Liverpool  a  Borough,  which  honour  was  not  bestowed 
until  1229,  when,  by  the  charter  of  King  Henry  III.  dated  the 
24th  March  of  that  year,  the  question  was  put  beyond  doubt. 

The  date  of  the  creation  of  the  Port  of  Liverpool  is  not 
known,  but  in  1292,  in  the  "  Eecords  of  Pleas,"  it  is  shown  that 
the  "port  of  Liverpool"  existed  at  that  time.  The  pleas 
referred  to  concerned  "the  wreck  of  the  sea  in  the  Port  of 
Liverpool  in  a  certain  place  called  Crosby  Schort,"  and  sub- 
sequent to  that  date  the  term  is  used  repeatedly  in  p.ncient 
documents. 
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The  histoiy  of  the  port,  however,  fonns  a  separate  and  no 
small  part  of  the  subject  under  review,  and  will  be  fully  dealt 
with  at  a  later  stage  in  this  paper. 

Liverpool  was  undoubtedly  a  royal  borough.  After  it  was 
created  a  borough  by  King  Henry  III.  the  town  and  lordship 
was  held  by  the  succeeding  sovereigns  until  the  creation  of  the 
Duchy  and  County  Palatine  of  Lancaster  by  an  Act  passed  in 
the  25th  year  of  the  reign  of  Edward  III.  (1351),  then  by  the 
Dukes  of  Lancaster,  until  the  duchy  merged  in  the  Crown,  on 
its  assumption  by  Henry  Bolingbroke,  as  King  Henry  IV.,  and, 
from  that  time,  by  the  sovereign  as  Duke  of  Lancaster,  until  the 
time  of  King  Charles  L,  by  whom  all  the  rights  of  the  Crown 
and  duchy,  in  many  manors  and  lordships,  including  Liver- 
pool, were  sold  in  1628,  with  all  the  rights  and  appurtenances 
to  the  citizens  of  London,  to  be  held  "as  fully  freely  and 
entirely,  and  in  as  ample  manner  and  form,  as  we  or  any  of  our 
progenitors  or  ancestors,  late  Kings  or  Queens  of  England, 
had  or  enjoyed,  or  ought  to  have  enjoyed,  the  premises  by  these 
presents  before  granted  or  any  parcel  thereof,"  but  the  fee-farm 
rent  of  14Z.  6«.  8c?.  was  reserved  to  the  Crown. 

In  1635  the  citizens  sold  the  town  and  lordship  of  Liverpool 
with  all  the  rights  therein  conveyed  to  them,  to  Eichard  Lord 
Moljrneux,  subject  to  the  fee-farm  rent.  In  the  year  1670  Carl 
Lord  Molyneux  purchased  the  fee-farm  rent  from  the  Trustees 
appointed  by  the  Crown  and  by  Parliament  to  sell  such  rents, 
and  thus  became  absolute  lord  of  the  fee.  About  tUs  time 
disputes  and  differences  arose  between  the  Molyneux  family 
and  the  Corporation  as  to  their  respective  rights,  and  in  the 
year  1672  an  agreement  was  entered  into  by  which  the  Corpora- 
tion, who  had  been  lessees  under  the  Molyneuxes  from  1557, 
became  the  lessees  of  the  town  and  lordship  for  the  term  of 
1000  years,  at  the  yearly  rent  of  30/.  Under  this  lease  the 
Corporation  held  the  town  and  lordship  until  1777,  when  they 
purchased  the  reversion  for  the  sum  of  2250Z. 

The  settlement  of  the  disputes  between  the  Molyneux  family 
and  the  Corporation,  and  the  giving  to  the  latter  of  a  secure 
tenure  of  the  town  and  lordship  for  the  term  of  1000  years, 
were  important  events  in  the  history  of  Liverpool,  and  it  was 
then  that  the  Corporation  of  that  day  set  to  work  to  develop 
the  property,  and,  as  already  stated,  it  is  to  a  large  degree  to 
the  energy,   skill,  and  forethought  exercised  by  them  that 
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Liverpool  owes  its  present  position.  Up  to  that  time  the  trade 
and  commerce  of  Liverpool  had  been  insignificant,  and  all  that 
is  known  of  the  state  of  the  harbonr  is  what  can  be  gathered 
from  the  record  books  of  the  Corporation,  which  commence  in 
the  reign  of  Edward  VI.  From  these  we  learn  that  in  the  year 
1551  (the  Corporation  then  being  lessees  under  Sir  William 
Molyneux,  who  was  the  tenant  of  the  Crown)  a  water-bailiff 
was  appointed  to  keep  order  and  prevent  encroachments  and 
obstructions  in  the  port,  that  a  public  warehouse  was  maintained 
by  the  Corporation  in  which  all  goods  received  into  the  town 
were  stored,  and  in  consideration  of  which  the  Corporation 
received  certain  dues  on  goods  so  stored  and  called  "  hallage." 
In  1561  the  Corporation,  with  the  assistance  of  the  inhabi- 
tants of  the  town,  formed  a  new  haven  in  place  of  the  ancient 
haven,  which  had  been  destroyed  by  a  great  storm.  This  work 
was  done  by  the  labour  of  the  inhabitants,  every  house  sending 
a  labourer  gratis.  In  1611  the  quay  was  improved,  and  m 
1636  a  new  quay  was  constructed,  and  at  various  dates  between 
this  and  1708  rocks  and  obstructions  to  the  navigation  were 
removed. 

This  haven  and  quay  appear  to  have  been  the  only  accommo- 
dation available  at  that  time  for  the  shipping  resorting  to  the 
port,  and  it  was  fully  realised  that,  to  ensure  prosperity  to  the 
borough,  greater  attention  would  have  to  be  paid  to  the  shipping 
accommodation. 

Various  plans  were  considered  with  a  view  to  forming  an 
artificial  canal  or  a  dock  in  the  "  Pool,"  up  which  the  tide 
flowed  into  the  town.  The  outer  channels  and  approaches  into 
the  harbour  were  also  in  a  defective  condition,  and  were 
described  by  Captain  Granville  Collins,  Hydrographer  to  the 
King,  as  follows : — 

"  Being  at  the  back  of  Hyle  (Hoyle)  Sand,  bring  the  mill 
and  wood  one  on  the  other,  and  run  in,  keeping  close  along 
Hyle  Sand,  and  so  into  Hyle  Lake  (Hoylake).  Here  the  great 
ships  that  belong  to  Liverpool  put  out  part  of  their  lading  till 
they  are  light  enough  to  sail  over  the  flata  into  Liverpool. 
There  is  a  channel  near  Formby  to  go  into  Liverpool,  when 
there  are  three  fathoms  at  low  water  on  the  bar ;  but  this  place 
is  not  buoyed  or  beaconed  and  is  not  known.  The  ships  lie 
aground  before  the  town  of  Liverpool.  It  is  bad  riding  afloat 
before  the  town,  by  reason  of  the  strong  tides  that  run  here, 
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therefore  ships  ride  afloat  at  the  Slyne  (Sloyne),  where  is  less 
tide." 

In  1708  the  Corporation  passed  a  resolution  desiring  and 
empowering  the  Members  of  Parliament  for  the  borough  "  to 
treat  with  and  agree  for  some  person  to  come  to  the  town  to 
view  the  ground  and  place  of  the  intended  dock." 

Mr.  Thomas  Steers,  of  London,  was  appointed,  and  under 
his  direction  the  "  Old  Dock  "  at  Liverpool  (which  occupied  the 
site  of  the  present  custom  house),  was  constructed.  This  was 
the  first  dock  made  in  England  for  mercantile  purposes.  The 
Corporation,  thoroughly  in  earnest  in  their  determination  to 
make  Liverpool  a  place  of  importance,  gave  the  land  required 
for  the  works,  and  contributed,  in  addition,  500/.  in  money. 
For  the  purpose  of  raising  the  further  funds  necessary  to 
complete  the  works,  application  was  made  to  Parliament,  which 
resulted  in  the  passing  of  the  first  Liverpool  Dock  Act  in  the 
eighth  year  of  the  reign  of  Queen  Anne  (1708).  Thus  were 
laid  the  foundations  of  the  commercial  prosperity  of  what  was 
destined  to  become  tlie  second  city  in  the  empira 

It  may  be  convenient  to  narrate  briefly  the  successful  efforts 
which  were  made  by  the  Corporation  in  connection  with  the 
construction  of  the  docks  and  the  advancement  of  the  trade 
of  the  port  during  their  trusteeship,  extending  from  1708  to 
1857. 

By  the  Act  of  1708  referred  to,  the  mayor,  aldermen, 
bailiffs,  and  common  council  of  the  town  were  appointed 
trustees  for  the  purposes  of  the  Act.  Other  Acts  were  obtained 
from  time  to  time  as  the  trade  of  the  port  increased. 

The  docks  constructed  between  1709  and  the  end  of  that 
century  were — 

The  Old  Dock,  consisting  of  4  acres ;  the  Salthouse  Dock, 
of  7  acres ;  the  George's  Dock  and  Basin,  14J  acres ;  the  King's 
and  Queen's  Dock,  12  J  acres — the  sites  for  each  of  which  were 
given  by  the  Corporation. 

In  addition  to  the  gifts  of  lands,  the  Corporation  gave  500/. 
in  1709,  and  1000/.  in  1785,  while  other  sums  were  voted  from 
time  to  time  for  the  purpose  of  encouraging  tlie  development  of 
the  port.  An  active  interest  was  taken  in  procuring  the  Act 
for  making  the  Eiver  Weaver  navigable,  which  opened  out  the 
salt  districts  of  Cheshire,  and  in  the  making  of  the  Sankey 
Brook  navigable  from  the  coal  district  of  St.  Helens,  which 
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resulted  in  the  formation  of    the    Sankey   Canal,   the  *  first 
navigable  canal  in  England. 

The  Corporation  subscribed  towards  the  expense  of  making 
an  application  to  Parliament  for  an  Act  to  make  a  canal  from 
the  Mersey  to  the  Kiver  Trent,  through  the  Potteries,  resulting 
in  the  importing  of  clay  to  the  Potteries  and  the  exporting  of 
the  goods  through  Liverpool. 

Contributions  were  also  made  in  aid  of  the  expense  of  the 
Act  for  making  the  Leeds  and  Liverpool  Canal,  which  opened 
out  the  manufacturing  districts  of  Wigan,  Blackburn,  Chorley, 
Bolton,  and  other  towns  of  Lancashire  and  Yorkshire.  The 
Corporation  also  agreed  to  undertake  the  expense  of  a  survey  by 
Brindley,  the  engineer,  with  a  view  to  the  construction  of  a 
canal  to  unite  the  Bridgewater  Canal  with  the  Staffordshire 
Canal,  and  the  opening  up  of  communication  between  Man- 
chester and  Liverpool,  and  the  Potteries  and  iron  districts 
of  Staffordshire.  The  Corporation  were  also  instrumental  in 
obtaining  an  Act  to  construct  a  turnpike  road  from  Liverpool  to 
Warrington,  thus  Opening  up  communication  with  the  main 
roads  leading  to  London,  in  addition  to  which  the  formation  of 
roads  to  Preston  and  the  north  were  encouraged.  A  site  was 
provided  for  gunpowder  magazines,  and  other  facilities  were 
offered  for  the  convenience  of  commerce. 

Professor  Eamsay  Muir,  referring  to  the  Corporation's 
enterprise  in  connection  with  these  undertakings,  says : 

"  They  gave  their  aid  also  to  the  accomplishment  of  other 
engineering  works  which  helped  to  overcome  that  geographical 
isolation  and  those  defects  of  communication  which  had  hitherto 
hampered  the  growth  of  Liverpool's  trade. 

"  During  the  first  half  of  the  eighteenth  century  the  main 
object  of  the  engineers  was  the  deepening  of  existing  water- 
courses, which  in  the  neighbourhood  of  Liverpool  were  so  poor 
as  to  be  useless  for  purposes  of  navigation." 

It  will  be  seen  that  the  Corporation  took  no  mean  view  of 
their  duties,  either  in  their  corporate  or  trustee  capacity. 

During  this  period  the  Corporation  expended  upwards  of  a 
million  pounds  in  these  objects,  and  their  earlier  contributions, 
out  of  the  corporate  purse,  may  be  better  appreciated  when  it  is 
pointed  out  that  the  total  income  of  the  Corporation  in  1703 
was  only  908/.,  in  1721  1361Z.,  and  in  1734  2338Z.  In  order 
to  extricate  the  Corporation  from  a  condition  of  insolvency 
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brought  about  by  their  efforts  to  help  forward  and  improve  the 
trade  of  the  port,  it  was  found  necessary  to  sell  the  reversionary 
interest  in  a  considerable  portion  of  their  leasehold  estates. 
The  sums  raised  by  this  means  amounted  to  upwards  of 
18O,O00Z. 

The  Corporation  again,  in  their  corporate  capacity,  came  to 
the  assistance  of  the  merchants  and  shipowners  in  1793,  when, 
in  consequence  of  the  French  Eevolution,  a  commercial  panic 
was  brought  about  which  resulted  in  a  banking  house  failing. 
In  order  to  restore  confidence  the  Council  passed  a  resolution 
to  obtain  a  loan  from  the  Bank  of  England  by  bond  under 
the  corporate  seal.  The  negotiations  with  the  Bank  of  England 
having  failed,  the  Corporation  applied  to  Parliament  for  a  Bill 
to  enable  them  to  issue  negotiable  notes. 

This  Bill  passed  into  law,  and  the  Corporation  were 
authorised  for  a  space  of  two  years  to  issue  and  pay  notes  for 
100/.  and  for  50/.  bearing  legal  interest,  and  for  10/.  and  5/. 
without  interest,  the  total  sum  in  circulation  not  to  exceed 
300,000/.  By  this  means  confidence  was  restored,  and  solvent 
persons  were  enabled  to  continue  their  trade.  The  operations 
were  continued  until  1796,  when,  the  panic  having  subsided, 
mercantile  transactions  reverted  to  their  ordinary  channels. 

In  1775  the  Council  and  merchants  formed  a  joint  com- 
mittee to  promote  the  general  interests  of  commerce,  which  was 
called  the  "  Board  of  Trade,"  and  which  performed  the  functions 
now  undertaken  by  the  Chamber  of  Commerce. 

The  Corporation  paid  this  body,  in  annual  votes,  between 
1775  and  1797,  no  less  a  sum  than  11,149/.,  in  order  to  further 
promote  the  trade  and  commerce  of  the  port. 

In  1800,  although  the  Corporation  were  suffering  from  the 
pressure  of  the  times,  and  from  the  heavy  demands  made  upon 
them  in  consequence  of  the  extensive  improvements  which  were 
being  carried  out,  a  resolution  was  passed,  "That  in  future 
there  be  no  renewals  of  the  present  outstanding  leases  for  lives 
and  years  of  the  ground  westward  of  the  Salthouse  Dock,  Dry 
Dock,  and  the  passages  from  thence  into  George's  Dock,  called 
Nova  Scotia,  or  any  of  them,  or  any  part  of  them,  but  that  the 
same  be  reserved  as  they  shall  severally  fall  in  and  revert  to 
the  Corporation  for  the  more  suitable  and  advantageous  use 
and  exercise  of  those  grounds  and  buildings  for  commercial 
purposes  in  the  extension  of  the  dock  quays  and  piers  built,  or 
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hereafter  to  be  built,  for  the  improvement  of  the  port  of 
Liverpool" 

They  also  agreed  to  pay  half  the^expense  of  a  wagon  road 
or  railroad,  for  the  conveyance  of  stone  to  the  south  end  of  the 
Queen's  Dock,  the  stone  to  be  conveyed  thence  to  boats  to  such 
docks  or  places  on  the  river  as  might  be  required.  All  stone 
used  up  to  this  period  in  the  construction  of  the  docks,  which 
must  have  been  of  very  considerable  value,  was  given  by  the  Cor- 
poration to  the  Dock  Trust  without  any  payment  for  the  same. 

The  following  interesting  reference  to  this  stone  appears  in 
a  Liverpool  Guide  published  in  1799 : — 

"  At  the  top  of  Duke  Street  will  be  observed  the  opening  to 
a  subterraneous  passage  that  leads  to  a  delf  or  quarry  of  con- 
siderable extent  and  depth,  from  whence  stone  is  procured  for 
the  construction  of  the  docks  and  public  edifices.  The  stones 
are  cut  out  of  the  solid  rock  in  such  shapes  and  sizes  as  the 
purposes  they  are  adapted  to  require." 

In  1803  a  sum  of  5000{.  was  contributed  to  place  the  port 
in  a  secure  state  of  defence.  5639Z.  was  expended  about  the 
same  period  in  forming  the  Manchester  quay  and  basin  for 
small  craft,  trading  between  Liverpool  and  Manchester,  and  other 
places  in  the  interior  of  the  country,  out  of  the  corporate  funds. 

These  contributions  appear  frequently,  and  are  too  numerous 
to  mention,  and  everything  possible  appears  to  have  been  done 
to  further  the  interests  of  the  port. 

The  progress  of  the  trade  of  the  port  may  be  better  under- 
stood by  the  following  table : — 


Tear. 

VMseU. 

Tonnage. 

Dockdaes. 

1757 

1,371 

_ 

£ 
2,336 

1767 

1,704 

— 

3,615 

1777 

2^1 

— 

4,610 

1797 

4,528 

— 

13319 

1800 

4,746 

450,060 

23,879 

1810 

6,729 

734,391 

65,782 

1820 

7,276 

805,033 

98,412 

1830 

11,214 

1,411,964 

151,359 

1840 

15,998 

2,445,708 

178,196 

1850 

20,467 

3.636,337 

211,743 

1857 

22,032 

4,645,862 

374,295 

Under  the  Dock  Act,  51  George  III.,  the  Old  Dock,  the 
site  of  which  had  originally  been  given  by  the  Corporation, 
was  filled  up,  and  the  site  vested  in  the  Corporation.    In 
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consideration  of  receiving  this  site,  the  Corporation  undertook  to 
lengthen  the  Queen's  Dock  at  their  own  cost,  the  expenditure 
being  15,163/.  The  Corporation  undertook  to  build  a  Custom 
House,  Excise  Ofl&ce,  Stamp  Office,  and  Post  Office  on  the  site 
of  the  Old  Dock.  The  Treasury  contributed  150,000/.,  and  the 
Corporation  contributed  79,000/.  and  the  site  valued  at  30,000/. 
The  Corporation  also  undertook  to  keep  the  building  in  repair 
for  ten  years.  The  total  cost  falling  on  the  Corporation 
amounted  to  110,000/.  The  Corporation  by  this  expenditure 
enriched  the  Dock  Estate  to  that  extent,  as  the  Trustees  were 
authorised  by  the  Dock  Act  to  erect  these  buildings  out  of 
Dock  funds. 

In  1829  the  sum  of  30,457/.  was  expended  by  the  Corporation 
in  building  a  Lighthouse,  the  only  expense  which  was  borne  by 
the  Trustees  being  the  lighting  of  the  same,  and  a  nominal  rent 
of  1/.  as  an  acknowledgment.  The  sum  of  1600/.  was  paid 
annually  from  1829  for  the  maintenance  of  an  embankment  at 
Wallasey  Leasowes.  In  1835  the  Corporation  gave  a  valuable 
piece  of  laud  for  the  improvement  of  the  approaches  to  the 
Prince's  Basin.  Half  the  cost  of  dredging  the  bar,  in  1836,  was 
borne  by  the  Corporation,  their  share  amounting  to  2282/. 

In  1842  the  Corporation  promoted,  at  their  own  cost,  a  Bill 
for  the  purpose  of  establishing  a  Conservancy  Board,  and  under- 
took the  payment  of  two-thirds  of  the  salary  and  expenses  of 
the  acting  Conservator  and  others. 

The  Corporation  established  an  Observatory  at  a  cost  of 
10,342/. 

The  Corporation,  in  addition  to  owning  in  their  Corporate 
capacity  the  Docks  at  Birkenhead,  also  owned  a  considerable 
quantity  of  land  in  Birkenhead  fronting  the  river.  In  order  to 
advance  the  shipbuilding  operations,  the  Corporation,  on  repre- 
sentation being  made  by  Mr.  John  Laird,  Messrs.  Clover  and 
Eoyle,  and  Messrs.  Clayton  and  McKiverigan,  Shipbuilders, 
advanced  70,000/.  for  the  purpose  of  constructing  ship  yards 
and  graving  docks,  with  suitable  workshops,  on  this  land. 

The  works  completed  in  1857  were  as  follows : — 

From  1709  to  1811. — During  this  period  were  constructed 
the  Old  Dock,  the  Old  Dock  Gut,  Dry  Dock,  Salthouse  Dock, 
George's  Dock  and  Passage,  George's  Basin,  George's  Ferry 
Basin,  King's  Dock  and  Queen's  Basin,  affi)rding  a  water  area 
of  30  acres  and  4500  lineal  yards  of  quay. 
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From  1811  to  1825. — ^The  Queen's  Dock  was  constructed, 
and  also  the  Union  Dock  and  Brunswick  Basin  (now  Coburg 
Dock),  and  Prince's  Dock  and  Basin,  the  Seacombe  Ferry  Basin 
and  the  South  Ferry  Basin.  The  water  area  at  this  period 
amounted  to  58J  acres,  and  quayage  to  9500  lineal  yards. 

From  1825  to  1835. — ^The  George's  Dock  was  enlarged,  the 
Old  Dock  was  filled  up,  and  the  Clarence,  Clarence  Half-tide, 
Trafalgar,  Victoria  and  Waterloo  Docks,  together  with  the 
Brunswick  Dock  and  its  Half-tide  Basin  and  Graving  Docks, 
and  the  Clarence  Graving  Docks  were  constructed.  The  water 
area  was  by  these  works  increased  to  lOOJ  acres,  and  the  quays 
to  15,500  lineal  yards. 

From  1835  to  1851.— The  King's  Dock  was  rebuilt,  the 
Brunswick  Basin  altered  into  a  Wet  Dock  (Coburg),  the 
Toxteth  Dock  was  rebuilt,  the  Salthouse  Dock  was  altered, 
the  Harrington  Dock  and  Basin,  and  the  land  connected 
therewith  purchased.  The  Albert  Dock  and  its  warehouses  were 
constructed,  the  Old  Dock  Gut  was  altered  into  the  Canning 
Half-tide  Basin,  and  the  Salisbury,  Collingwood,  Stanley, 
Nelson,  Bramley  Moore,  Wellington,  Wellington  Half-tide, 
Sandon,  Sandon  Basin,  Sandon  Graving,  and  Huskisson  Dock 
were  constructed.  The  water  area  at  this  period  had  in- 
creased to  171  acres,  and  the  quays  to  24,000  lineal  yards. 
The  area  of  warehouses  was  at  this  time  22,000  square  yards, 
and  a  double  line  of  railway  had  been  laid  along  the  whole 
length  of  the  Docks. 

From  1851  to  1857. — The  Huskisson  Dock  and  the  Wapping 
Dock  and  Basin,  the  Stanley  Warehouses,  and  those  at  the 
Wapping  Dock  were  constructed,  the  Queen's  Basin  was  con- 
verted into  a  Wet  Dock,  the  Queen's  Dock  was  deepened  and 
rebuilt,  and  the  High  Level  Coal  Railway  at  Bramley  Moore 
and  Wellington  Docks  was  built,  and  connections  with  the 
London  and  North-Western  and  the  Lancashire  and  Yorkshire 
Railways  and  the  lines  of  the  Dock  Railway  were  formed.  At 
this  period  the  water  area  amounted  to  208J  acres,  and  the 
quays  to  27,800  lineal  yards,  while  the  warehouses  occupied 
41,000  square  yards.  The  length  of  Graving  Docks  on  the 
Estate  was  1  mile  780  yards,  while  the  area  of  the  Liverpool 
Dock  Estate  amounted  to  816^  acres. 

The  works  then  in  construction  were  a  Dock  to  the  north  of 
the  Huskisson  Dock,  with  an  area  of  17J  acres  and  quayage 
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of  1336  lineal  yards^  and  an  entrance  lock  and  gates  100  feet 
in  width. 

Between  1709,  when  the  first  dock  was  constracted,  and 
1857,  the  concluding  year  of  the  Corporation's  Trusteeship,  the 
population  of  Liverpool  had  increased  from  about  10,000  to 
400,000. 

From  1857  to  the  present  time  great  and  rapid  strides  have 
been  made  under  the  management  of  the  Mersey  Dock  and 
Harbour  Board  in  perfecting  the  Dock  System  of  Liverpool, 
which,  to-day,  can  be  claimed  as  the  finest  in  the  world. 

From  a  descriptive  account  of  the  Dock  Estate  prepared  by 
Mr.  Miles  Kirk  Burton,  the  General  Manager  and  Secretary  of 
the  Dock  Board,  it  is  shown  that  from  the  Herculaneum  Dock 
at  the  south  end  to  the  Hornby  Dock  at  the  north  the  river  is 
fronted  for  a  length  of  about  7j[  miles  by  a  system  of  docks  and 
basins  (having  a  water  area  558  acres  and  a  lineal  quayage  of 
over  35  miles)  of  every  imaginable  type  and  variety,  from  the 
gigantic  accommodation  necessary  for  the  ever-increasing  size 
of  the  Atlantic  liners  to  the  lesser  requirements  of  the  small 
coasters. 

There  are  sixty-three  wet  docks,  the  most  notable  being 
those  constructed  for  the  use  of  the  large  Atlantic  liners,  which 
speak  eloquently  of  the  masterly  manner  in  which  the  exigencies 
of  the  trade  of  the  port  have  been  met. 

Within  the  confines  of  this  paper  justice  cannot  be  fully 
done  to  this  great  undertaking,  and  but  a  passing  reference  can 
be  made  to  the  many  facilities  which  now  exist  for  the  expe- 
ditious handling  of  the  vessels  arriving  in  Liverpool.  It  is  said 
that  the  dock  engineers'  wages  bill  averages  10,000/.  to  11,000Z. 
sterling  per  week,  and  the  number  of  men  employed  has  been 
upwards  of  8000  at  a  time,  exclusive  of  payments  to  contractors 
and  the  men  employed  by  them. 

The  following  quotation  from  Mr.  Burton's  account  relating 
to  the  despatch  given  to  the  Lake  Champlain  illustrates  the 
expeditious  manner  in  which  the  up-to-date  system  enables 
vesseb  to  be  dealt  with : — 

"  The  vessel  arrived  in  Liverpool  on  a  certain  Sunday,  and 
in  forty-eight  hours  had  discharged  12,000  tons  measurement  of 
cargo,  and  sailed  again  the  following  Wednesday  morning  with 
2000  tons  of  coal  and  cargo,  and  a  large  contingent  of  troops. 
The  case  of  the  Zake  Champlain  must  not  be  taken  as  an 
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exceptional  one,  as  it  is  a  common  thing  for  1000  tons  and 
upwards  to  be  discharged  per  working  day  of  nine  hours." 

The  tobacco  warehouse  of  the  Board  at  the  Stanley  Dock  is 
the  finest  warehouse  in  the  world.  The  building  consists  of 
a  vault,  quay,  and  twelve  fire-proof  upper  floors,  the  latter 
specially  constructed  for  the  storage  of  tobacco,- which  permits 
of  the  storing  of  60,000  casks  in  single  tier,  ue.  without  piling. 
The  quay  floor  is  used  for  the  landing  of  cargoes,  and  the  base- 
ment for  the  storage  of  general  goods.  Some  idea  of  the  magni- 
tude of  the  warehouse  may  be  gathered  from  the  fact  that 
27,000,000  bricks  and  about  6000  tons  of  iron  were  used  in  its 
construction.  The  warehouse  is  fitted  with  hydraulic  lifts, 
hoists,  etc.,  and  is  lighted  by  electricity. 

The  landing-stage,  alongside  which  the  large  liners  are  now 
brought,  runs  along  the  river  from  the  Princes  Dock  for  a 
length  of  2478',  provides  accommodation  for  passenger-boats 
plying  between  Liverpool  and  Ireland,  the  Isle  of  Man,  and 
other  places,  and  the  numerous  ferry-boats,  where  every  facility 
is  provided  for  the  expeditious  transit  and  landing  of  passengers. 
This  forms  a  contrast  with  the  crude  arrangements  of  the 
eighteenth  century,  of  which  the  following  is  a  description : — 

"Several  large  ferry-boats,  filled  with  passengers  to  the 
Chester  Fair,  were  hauling  out  of  the  old  Dock  gut  along  the 
north  wall,  the  wind  blowing  fresh  from  the  south-west ;  when 
suddenly  a  very  large  ship,  hitherto  unnoticed,  was  coming 
upon  them,  from  the  river  with  considerable  velocity,  and  in 
such  a  manner  and  direction,  as  no  human  efforts  could  avert ; 
as  the  boats  were  too  numerous  to  be  got  away,  and  no  time  to 
get  the  passengers  out  of  the  boats  upon  the  quay.  In  this 
terrifying  situation,  as  the  ship,  with  a  sea-monster's  head,  as  if 
to  aggravate  the  horror,  appeared  very  near  the  boats ;  the  cries 
of  distress  from  the  passengers,  who  seemed  but  too  sensible  of 
their  situation,  were  painful  indeed.  Too  soon  the  ship,  without 
any  decrease  of  its  speed,  struck  one  of  the  boats  in  the  middle 
with  its  stem.  The  boat,  although  a  strong  one,  being  close  to 
the  wall,  was  instantly  shivered  to  pieces.  The  shriek  of  distress 
now  ceased.  In  a  few  minutes,  however,  baskets,  hats,  frag- 
ments of  the  boat,  and  immediately  after  the  bodies  of  the 
unfortunate  people  had  emerged,  and  were  floating  upon  the 
surface  of  the  water." 

The  tonnage  of  vessels  entering  the  port  in  1906  amounted 
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to  16,147,856  tons,  while  the  income  from  rates  and  duea 
had  increased  to  1,305,509/. 

Nor  has  municipal  Liverpool  failed  to  advance  with  the 
times,  for,  within  a  comparatively  short  period,  it  has  been 
transformed  from  a  small  town  of  1858  acres,  with  a  few 
streets,  a  few  houses  and  mills,  and  a  population  of  5700,  to  a 
city  of  16,619  acres,  a  population  of  739,180,  streets  represent- 
ing a  mileage  of  495  miles,  and  a  rateable  value  of  4,658,3067. 
It  now  possesses  some  of  the  finest  buildings  in  the  country, 
public  institutions  to  meet  the  requirements  of  both  rich  and 
poor,  and  a  municipal  administration  of  which  the  city  may  be 
justly  proud.  Its  tramways,  with  a  mileage  of  104  miles,  is 
worked  by  the  Corporation,  and  carries  annually  no  fewer  than 
122,094,528  passengers,  while  the  electrical  undertaking,  which 
is  also  in  the  hands  of  the  Corporation,  is  in  a  flourishing 
condition,  and  a  valuable  asset  to  the  city's  finances. 

Its  baths,  free  libraries,  reading-rooms,  art  gallery,  museum, 
and  parks  are  the  envy  of  many  towns ;  while  in  the  matter  of 
the  housing  of  the  poor,  Liverpool  certainly  stands  in  the  fore- 
front, and  its  water  supply  ia  admittedly  one  of  the  finest  in 
the  kingdom,  the  daily  supply  representing  about  30,000,000 
gallons. 

Liverpool  was  created  a  city  in  1880  by  a  charter  of  Queen 
Victoria,  and  in  1893  the  title  of  "Lord  Mayor"  was  granted  by 
letters  patent  to  the  chief  magistrate  for  the  time  being. 

In  1904  the  University  College  obtained  from  the  Crown  its 
charted  as  a  fully  organised  and  independent  University. 

A  Cathedral  worthy  of  the  city's  importance  is  now  in  the 
course  of  erection,  to  take  the  place  of  the  pro-Cathedral  of 
St  Peter,  one  of  Liverpool's  oldest  churches,  which  is  rapidly 
falling  into  a  state  of  decay. 

LiverpooFs  architecture  has  been  further  beautified  by  the 
new  and  handsome  offices  of  the  Mersey  Docks  and  Harbour 
Board,  erected  on  the  site  of  the  old  George's  Dock,  which,  with 
other  buildings  about  to  be  erected  there,  will  present  to 
incoming  vessels  one  of  the  finest  approaches  in  the  world. 

The  writer  regrets  that,  owing  to  the  limited  space  of  this 
paper,  he  has  had  to  confine  himself,  to  a  great  extent,  to  the 
commercial  side  of  the  question,  and  has  been  unable  to  deal 
with  many  interesting  phases  of  Liverpool's  past  history,  such 
as  the  Castle,  the  Tower,  its  connection  with  the  Slave  Trade, 
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the  American  War,  the  Privateers,  King  John's  wars  in  Ireland, 
the  Civil  Wars,  and  many  others  of  equal  interest,  of  which 
much  has  already  been  written  by  local  historians. 

The  formation  of  the  University  and  the  creation  of  a 
School  of  History  have,  no  doubt,  been  largely  instrumental 
in  bringing  before  students  and  others,  and  impressing  upon 
their  minds  the  importance  of  the  historical  events  in  con- 
nection with  Liverpool,  and  great  praise  should  be  given  to 
Professor  Eamsay  Muir  for  the  manner  in  which,  through  his 
writings  and  lectures,  he  has  given  to  the  citizens  of  Liverpool 
so  much  information  upon  the  history  of  the  city.  Others  are 
also  working  in  the  same  direction,  and,  under  the  able  guidance 
of  Mr.  Frank  J.  Leslie,  a  committee  of  ladies  and  gentlemen  is 
preparing  to  celebrate,  in  the  early  days  of  August  this  year, 
the  grant  of  the  first  charter  by  King  John  in  1207.  An  effort 
is  being  made  to  illustrate,  by  means  of  a  stately  pageant  and 
other  festivities,  the  principal  events  in  the  history  of  Liverpool 
from  the  early  period  to  the  present  time. 

The  commemoration  of  the  grant  of  the  charter  will  be 
further  celebrated  by  an  historical  exhibition  of  objects  con- 
nected with  or  illustrative  of  the  annals  and  industries  of 
Liverpool;  the  presence  on  the  broad  waters  of  the  Mersey 
of  the  Channel  Fleet,  under  the  command  of  Admiral  Lord 
Charles  Beresford,  will  be  a  fitting  symbol  of  the  sea-power 
which  safeguards  the  commerce  of  the  port. 

In  conclusion,  one  cannot  but  be  impressed  by,  and  regard 
with  great  admiration,  the  work  of  the  pioneers  of  this  great 
city  of  to-day,  who,  in  the  face  of  great  engineering  difficulties, 
laid  a  solid  foundation  for  the  public  men  of  the  succeeding 
generations  to  build  up  the  fame  it  at  present  enjoys. 

Mr.  S.  S,  Piatt  moved  a  hearty  vote  of  thanks  to  the 
Author.  This  was  seconded  by  Mr.  W.  N.  Blair,  and  carried 
unanimously. 

COMMUNICATED   DISCUSSION. 

Mr.  H.  Gilbert  Whyatt  :  I  would  like  to  ask  a  few  questions 
on  this  Paper.  The  Paper  is  undeniably  interesting,  but  to 
Municipal  Engineers  it  might  be  made  more  interesting  by  the 
addition  of  a  little  further  information. 
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It  is  not  generally  known  that  Liverpool  possesses  enormous 
estates,  but  I  believe  it  is  also  in  possession  of  Parliamentary 
Powers  which  enable  the  Corporation  to  invest  any  Borough 
Fund  surplus  in  buying  land.  Is  it  true  that  the  Corporation 
has  such  powers ;  and  if  so  to  what  extent  are  they  put  into 
force  ?  The  Author  mentions  that  to  raise  certain  funds  to  be 
expended  in  improvements  the  Corporation  sold  the  reversionary 
interest  in  a  considerable  portion  of  their  leasehold  estates. 
Could  Mr.  Pickmere  say  what  is  the  acreage  of  the  property 
now  held  by  the  Corporation  that  is  not  used  for  Corporation 
purposes  solely,  but  let  or  leased,  and  the  present  income  to  the 
Corporation  from  this  source  ? 

He  mentions  the  tramways  and  electrical  undertaking  as 
being  valuable  assets;  could  he  now  say  what  has  been  the 
total  cost — say  to  the  end  of  the  last  financial  year — the  total 
income  for  last  year  on  each  undertaking,  the  annual  expenses, 
the  annual  payment  on  account  of  interest  and  sinking  fund, 
and  the  balances  that  accrue  as  profit  ? 

It  is  interesting  to  know  who  was  the  first  engineer  of  the 
"  Old  Dock  "  at  Liverpool,  and  the  question  might  be  asked  as 
to  why  Liverpool  has  not  erected  any  statue  or  monument  or 
memorial  to  Mr.  Thomas  Steers  ? 

COMMUNICATED  EEPLY. 

Mr.  Pickmere  :  With  regard  to  the  first  question  I  may  say 
the  Corporation  has  no  special  powers  such  as  are  described  by 
Mr.  Whyatt,  and  if  they  had  they  would  be  inoperative,  as  there 
has  been  for  some  years  past  a  deficiency  in  the  City  Fund 
Account,  which  has  to  be  met  by  a  City  rate. 

The  acreage  of  property  now  held  by  the  Corporation  of 
Liverpool,  not  used  for  Corporate  purposes,  but  leased  to  others, 
represents  about  671  acres,  and  the  income  therefrom  is  about 
71,000/.  per  annum. 

I  append  hereto  a  statement  showing  the  financial  position 
of  the  tramways  and  electrical  undertakings  of  the  Corporation. 

The  remarks  of  Mr.  Whyatt  regarding  Mr.  Steers,  the 
designer  of  the  first  Liverpool  dock  (which  was  the  first  dock 
constructed  for  commercial  purposes  in  England)  are,  I  think, 
worthy  of  consideration,  and  I  hope  I  may  have  an  opportunity 
of  obtaining,  at  some  future  date,  due  consideration  of  thenu 
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THE  DEFECTS,  AND  A  SOLUTION,  OF  THE 
SOIL-PIPE,  DRAIN,  AND  SEWER  VENTI- 
LATION PROBLEMS  OF  THE  NINETEENTH 

5        CENTURY. 

By  ISAA.C  SHONE. 

Before  proceeding  to  deal  with  the  subjects  of  this  paper,  the 
Author  begs  to  tender  to  the  Council  of  the  Incorporated  Asso- 
ciation of  Municipal  and  County  Engineers  his  wannest  thanks 
for  the  honour  they  have  done  him  in  inviting  him  to  prepare  a 
paper  upon  a  subject  that  relates  to  Drain  and  Sew^r  Ventila- 
tion— ^for  presentation  at  this  year's  Annual  Meeting  of  the 
Association. 

He  is  aware  that  the  members  of  this  Association  are 
eminently  practical  men,  who  attend  their  annual  and  other 
meetings,  to  encourage  interchange  of  thoughts  and  experiences 
amongst  each  other,  for  the  purpose  of  acqxdring  knowledge 
and  instruction  upon  general  as  well  as  particular  or  sanitary 
engineering  subjects— of  which  latter  he  ventures,  in  all  sin- 
cerity to  say  there  are  none  more  in  need  of  elucidation  at  the 
present  time,  and  certainly  none  more  important,  in  the  whole 
and  varied  range  of  the  professional  municipal  engineer's 
curriculum,  than  those  which  he  has  the  honour  in  the  pages 
of  this  short  paper,  to  lay  before  and  to  discuss  with  them. 

For  the  reason  just  stated,  viz.  that  the  members  of  this  Asso- 
ciation are  practical  men,  having  almost  every  moment  of  their 
time  and  attention  continuously  devoted  to  the  daily  increasing, 
not  to  say  complex,  duties  wliich  the  Sanitary  Authorities,  in 
whose  services  they  are,  impose  upon  them,  it  would  be  out  of 
place  for  the  Author  to  preface  the  remarks  he  proposes  to 
make  in  this  paper,  with  anything  approaching  to  an  elaborate 
history  of  the  evolution  in  this  country,  of  the  drain  and  sewer 
ventilation  questions. 
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Suffice  it  to  say  that,  according  to  a  report  addressed  on 
March  18, 1858,  to  the  London  City  Commissioners  of  Sewers 
and  to  the  Metropolitan  Board  of  Works,  it  would  appear  that, 
previous  to  1830,  "  the  sewers  were  ventilated  by  the  guUeys, 
which  were  large  open  shafts,  or  shoots,  connected  with  the 
sewers  without  traps  of  any  description ;  they  were  connected 
with  gratings  of  large  size,  the  bars  of  which  were  farther 
apart  than  those  at  present  in  use ;  there  were  no  ventilating 
shafts  rising  to  the  centre  of  carriageways,  nor  were  there  any 
side-entrances  by  which  access  to  the  sewers  could  be  had. 
Whatever  ventilation  took  place,  therefore,  was  eflTected  by  the 
gulleys,  and  if  a  sewer  required  to  be  cleansed  or  examined,  the 
mode  adopted  was  to  open  holes  in  the  centre  of  carriageways 
down  to  what  are  technically  called  manholes,  or  working- 
shafts,  and  perform  these  operations  from  these  apertures,  the 
shafts  being  left  open  a  sufficient  length  of  time  to  ensure 
ventilation  before  the  men  descended,  and  if  there  was  fear  of 
an  accumulation  of  gas  or  mephitic  vapour,  which  sometimes 
was  the  case  near  the  heads  of  sewers,  but  at  few  other  points 
in  them." 

Subsequently,  "  a  gulley  trap  was  devised  and  fixed  in  the 
Pavement,  Finsbury,  in  1834;  and,  in  1840,  nine  hundred  of 
the  gulleys  had  been  trapped,  with  a  view  to  remedy  the  evil, 
with  the  following  results : — 

"  It  became  apparent,  even  before  that  number  was  fixed, 
that  the  sewers  were  becoming  dangerous  to  workmen  to  enter, 
and  the  gases  generated  found  vent  by  the  house  drains  (then 
generally  untrapped)  into  dwellings ; "  and  with  a  view  to  try 
to  ameliorate  the  insanitary  conditions,  brought  about  by  the 
gulley  trap  invention,  "ventilating  shafts,  connecting  directly 
with  small  iron  gratings  in  the  centre  of  the  carriageways, 
were  formed:  this  mode  of  ventilating  was  also  first  adopted 
in  the  City,  and  the  system  of  trapping  (with  numerous 
modifications  in  manner)  and  ventilating  the  sewers  in  the 
centre  of  the  carriageways  spread  through  the  length  of  the 
metropolis." 

But  this  arrangement  again,  in  its  turn,  failed  to  suppress 
sewage  gas  generated  in  and  issuing  from  the  sewers.  The 
gases  then  escaped  into  the  atmosphere  through  the  holes  in 
the  iron  manhole  covers  fixed  in  the  centre  of  the  streets  for 
the  express  purpose  of  ventilating  the  sewers.    This  simple 
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plan  was  then,  as  now,  thought  by  many  to  be  the  proper  and 
natural  way  of  ventilating  the  sewers. 

Later  od,  the  Greneral  Board  of  Health  was  appointed  by 
the  Act  for  the  Promotion  of  the  Public  Health  passed  in  1848. 
This  Board  was  reconstructed  in  1854,  and  afterwards,  in  1858, 
it  was  incorporated  into  the  Privy  Council  Establishment ;  the 
late  Dr.  Simon  being  retained  as  Medical  Officer.  Amongst 
other  things,  this  Board  prescribed  rules  and  regulations  for 
dealing  with  the  management  of  sewers  and  dr«dns.  Here 
is  a  brief  extract  &om  the  minutes  of  its  transactions: — 
"Make  proper  provision  for  the  ventilation  of  sewers  and 
drains  in  such  a  manner  that  there  may  be  a  free  current  of 
air  in  them  in  the  direction  of  the  sewage  flow:"  it  also 
recommended  "  that  the  stack  pipes  should  be  connected  with 
the  sewers  without  the  intervention  of  traps,  in  order  to 
assist  the  ventilation,  and  there  should  be  no  trap  between 
the  trap  at  the  inlet  and  the  sewer.'* 

These  proposals  were  adopted  at  Croydon — which  was  one 
of  the  first  towns  to  carry  out  works  of  sewerage  under  the 
General  Board  of  Health — with  the  result  that  some  time  after 
the  works  had  been  executed,  and  were  in  use,  an  outbreak  of 
enteric  fever  took  place  in  that  town.  The  Local  Government 
Board,  which  was  formed  by  Act  of  Parliament  in  1871,  was  in 
existence  at  this  time,  and  accordingly  that  Board  deputed  one 
of  its  inspectors,  the  late  Sir  George  Buchanan,  to  report  upon 
the  outbreak ;  and  the  statements  made  by  Sir  George  on  the 
subject  will,  the  Author  hopes,  be  borne  in  mind  by  the 
Members  of  the  Association,  because  they  are  so  transparently 
sound  and  correct,  from  his  point  of  view,  as  showing  the  more 
or  less  grave  dangers  which  must  always  attend  the  act  of 
putting  house  soil-pipes,  and  drains,  in  direct  communication 
with  public  sewers,  for  ventilation  purposes.  The  following  is 
a  copy  of  the  particular  paragraph  which  the  Author  desires 
should  receive  special  attention  and  be  incorporated  in  his 
paper : — 

"  The  air  of  the  sewers  is,  as  it  were,  '  laid  on '  to  houses ;  it 
is  arranged  that  every  house  drain  and  every  house  soil-pipe 
shall  contain,  up  to  the  very  wall  of  the  house  and  up  to  the 
very  trap  of  the  water-closet,  the  common  air  of  the  Croydon 
sewers,  not  simply  charged  with  impurities  it  may  receive  from 
the   particular  house,  but  charged,  also  with  any  dangerous 


Digitized  by  VjOOQ IC 


THE  NINETEENTH  CENTURY,  357 

quality  that  it  may  have  brought  from  other  houses ;  for  hardly 
anywhere  in  Croydon  can  there  be  found  an  arrangement  for 
severing  the  sewer  air  from  the  air  of  the  house  drain ;  so  that 
wherever  drain  air  has  entered  the  house,  no  matter  by  how 
inconspicuous  a  defect,  and  no  matter  whether  it  has  given  rise 
to  stink  or  not,  it  has  been  the  air  of  the  common  sewer." 

The  plan  of  ventilating  sewers  through  street  surface  venti- 
lators, was  also,  as  you  are  all  aware,  approved  of  and  prescribed 
by  the  first  Chief  Engineer  of  the  Local  Government  Board,  the 
late  Sir  Robert  Rawlinson,  in  his  valuable  "  Suggestions,"  for 
the  guidance  of  Municipal  Surveyors  and  Engineers ;  but  the 
other  subsidiary  plan,  approved  of  by  the  General  Board  of 
Health,  for  ventilating  public  sewers  by  house  drains  and 
soil  pipes — as  well  as  bystreet  surface- ventilators — the  Local 
Government  Board  disapproved  of,  as  is  evidenced  by  section  63 
of  the  latter  Board's  Model  Bye-laws,  which  were  based  on 
the  Public  Health  Act,  1875,  and  which  were  published  in 
"annotated"  form,  in  1877,  under  the  auspices  of  the  Local 
Government  Board,  by  Knight  &  Company,  the  Local  Govern- 
ment Publishers.    Section  63  of  the  Bye-laws  reads  as  follows : — 

"Drains  to  be  trapped  from  Sewer. 

"  Every  person  who  shall  erect  a  new  building  shall  provide, 
within  the  curtilage  thereof,  in  every  main,  drain  or  other  drain 
of  such  building  which  may  directly  communicate  with  any 
sewer  or  other  means  of  drainage  into  which  such  drain  may 
lawfully  empty,  a  suitable  trap  at  a  point  as  distant  as  may  be 
practicable  from  such  building  and  as  near  as  may  be  practicable 
to  the  point  at  which  such  drain  may  be  connected  with  such 
sewer  or  other  means  of  drainage." 

The  brief  history,  just  given,  brings  us  practically  down 
to  the  present  time;  and  now  the  Author  would  ask  your 
indulgence  whilst  he  ventures  very  respectfully  to  criticise 
in  the  most  friendly  spirit  possible  the  drain  interceptor  trap 
invention,  prescribed  by  the  Local  Government  Board,  as  per 
sec.  63  of  their  Model  Bye-laws. 

To  begin  with,  he  entirely  approves  of  the  principle  of 
the  apparatus,  as  it  will,  when  properly  designed,  answer  the 
purpose  for  which  it  was  intended.  But  unfortunately  its 
practical  action  whilst  performing  its  functions,  as  it  is  now 
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used,  is  to  pollute  the  air  of  part  of  the  private  house  drains 
and  the  whole  of  the  air  of  the  public  sewers  to  an  enormous 
extent. 

To  illustrate  what  he  wishes  to  say  about  it,  he  has  had 
prepared  as  an  exhibit  to  accompany  this  paper,  the  drawing 
marked  No.  1,  which  shows  the  manner  in  which,  under  the 
Local  Government  Board  Model  Bye-laws,  house  drains  were 
and  are  to  be  connected  up  to  the  public  sewers ;  and  how  the 
private  house  drains  themselves  were  and  are  to  be  constructed, 
so  as  to  prevent  the  foul  air  from  the  public  sewers  entering 
them.     This  drawing  shows  the  arrangements  prescribed  for — 

(1)  Constructing  a  private  air-tight  house-drain  inspection 
chamber ; 

(2)  For  fixing  in  it  a  hydraulic  sewage-gas  interceptor  trap ; 
and 

(3)  An  arrangement  for  fixing  in  the  inspection  chamber  a 
ventilating  pipe,  having  at  its  upper  end  a  mica  flap  valve  to 
admit  fresh  air  from  the  atmosphere  to  flow  into  it,  for  the 
purpose  of  ventilating  the  inspection  chamber  and  the  house- 
drain,  soil,  and  other  waste  pipes  connected  therewith. 

The  mica  flap  valve  on  the  air  inlet  when  closed,  although 
intended  to  prevent  the  foul  air  forced  by  water  closet  and 
other  liquids  discharged  down  soil  and  other  waste  pipes  from 
escaping  into  the  atmosphere  of  the  house  premises,  does  not 
always  do  so  effectually,  as  most  of  you  will  be  well  aware. 

The  arrangement  shown  on  the  drawing  has  at  least  one 
serious  sanitary  defect:  It  makes  no  provision  whatever  for 
the  ventilation  of  the  house  drain  on  the  sewer  side  of  the 
interceptor  trap ;  and  the  consequence  is  that  the  air  in  that 
part  of  the  drain  is  everlastingly  imprisoned  in  it,  and  con- 
sequently that  air  must  be  everlastingly  fouL  To  this  obvious 
insanitary  fact  must  be  added  another  one,  viz.  the  fact  that 
the  contents  of  the  interceptor  trap — owing  to  its  being  too 
large  or  capacious,  and  for  that  reason  not  self-cleansing — are 
too  often  quite  as  putrid  as  cesspool  sewage.  Thus  in  a 
vast  number  of  cases  these  interceptor  hydraulic  traps  on 
house  drains,  and  especially  house  drains  which  are  the 
recipients  of  small  volumes  of  sewage,  act  the  part  of 
miniature  cesspools,  which  give  off  sewage-gas  on  both  the 
house  and  the  sewer  side  of  them.  Not  only  is  this  the  case,  but 
when  fresh  sewage  passes  into  them,  on  the  house  side  of  them, 
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that  fresh  sewage  has  the  hydraulic  eflfect  of  displacing  its 
equivalent  volume  of  cesspool-like  sewage  out  of  them,  into  the 
public  sewer.  Moreover,  as  every  house  drain  thus  connected 
with  the  public  sewer,  does  likewise,  and  as  the  public  sewer 
itself  may  be  extremely  badly  ventilated,  as  it  too  often  is,  it 
is  no  wonder  that  the  air  emitted  from  such  sewers  whether 
through  street  surface  gratings  or  high  street  vent  shafts  into 
our  streets,  or  into  our  houses  and  other  buildings,  through 
defective  drains,  interceptors,  and  soil  and  other  waste  pipes, 
gives  offence,  and  is  rightly  regarded  as  being  one  of,  if  not  the 
most  powerful  agents  for  invisibly  poisoning  the  air  that  is 
breathed,  the  water  and  milk  that  is  drunk,  and  the  fish,  flesh, 
and  fowl  which  are  eaten  by  the  inhabitants  of  badly  sanitated 
houses,  situated  in  cities  and  towns  which  have  been  drained 
on  the  English  Water  Carriage  Plan  of  sewage  removal. 

He  is  well  aware  of  the  fact  that  numerous  and  various 
efforts  have  been  made  from  time  to  time  by  members  of  this 
Association  (the  names  of  some  of  whom  he  would  much  like 
to  mention,  but  it  would  be  invidious  to  do  so,  in  this  paper,  at 
least),  to  ventilate  drains  and  sewers — if  not  exactly  in  the 
manner  prescribed  by  the  late  Sir  Bobert  Eawlinson,  and  the 
Local  Government  Board,  and  the  General  Board  of  Health,  and 
the  late  Metropolitan  Board  of  Works,  yet  in  some  such  manner 
or  on  some  such  lines,  so  that  the  ventilation  should  be  effective, 
and  that  sewage  gas  nuisances,  which  now  too  often  invade  our 
houses  and  streets,  should  be  rendered  as  reasonably  non- 
existent, and  as  harmless,  in  a  sanitary  sense,  as  possible.  He 
is  also  well  aware  that  there  is,  and  very  naturally  so,  a  great 
diversity  of  opinion  among  the  members  of  your  Association, 
as  to  the  relative  merits  and  demerits  of  the  several  ventUating 
plans  referred  to,  e.g.  in  Vol.  XXIV.,  1897-8,  of  your  Asso- 
ciation's records  of  its  Transactions,  there  is  a  very  instructive 
Beport  indeed  of  an  important  meeting  of  the  Metropolitan 
surveyors,  which  took  place  at  the  Institution  of  Civil 
Engineers,  on  February  18, 1898,  at  which  the  subject  of  drain 
and  sewer  ventilation  was  very  fully  and  ably  discussed,  but 
at  which  the  members  present  failed  to  agree  as  to  what 
particular  part  or  parts  of  the  existing  orthodox  plans  of 
ventilation,  or  any  modifications  thereof,  should  or  should  not 
be  recommended  for  adoption  by  the  London  County  Council. 
8ome  of  the  members  who  took  part  in  the  discussions  at  that 
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meeting  favoured  the  plan  of  adding  to  the  existing  number  of 
street  surface  ventilators,  so  that  they  should  be  placed,  say,  at 
about  50  or  60  yards  apart,  and  that  each  street  surface 
ventilating  opening  in  the  manhole  covers  should  be  equal  in 
area  to  at  least  63  square  inches,  as  recommended  by  the 
Metropolitan  Board  of  Works  in  1886.  It  would  appear  that 
in  this  same  year  (1886)  the  late  Mr.  Mansergh  advised  the 
adoption  of  that  plan  for  the  ventilation  of  the  sewers  of 
Hampstead.  It  was  contended,  and  still  is,  the  Author  believes, 
by  the  advocates  of  the  Metropolitan  Board  of  Works'  plan  of 
ventilating  sewers,  that,  if  that  plan  had  only  been  systemati- 
cally adopted  throughout  the  Metropolis,  it  would  have  given 
almost  universal  satisfaction,  especially  if  it  were  supplemented, 
as  its  advocates  proposed  it  should  be,  with  an  adequate  number 
of  high,  street- ventilating  shafts;  air,  it  was  claimed,  would 
then  descend  into  the  sewers  through  openings  in  the  street 
surface  manhole  covers,  just  as  air  descends  into  downcast 
shafts  of  mines,  and  afterwards  it  would  ascend  out  of  the 
sewers  through  the  high,  street-ventilating  shafts,  and  back 
again  into  the  atmosphere.  This  at  least  was  and  is  the  theory 
propounded  by  the  advocates  of  this  plan  for  ventilating  sewers 
by  natural  means;  and  to  get  over  the  difficulty  connected 
with  the  ventilation  of  that  part  of  the  house  drain  which  lies 
on  the  sewer  side  of  the  interceptor  trap,  it  was  suggested  at 
the  same  Metropolitan  Surveyors'  Meeting,  that  an  entirely 
new  or  separate  ventilating  pipe  should  be  laid  right  away  from 
the  drain  on  the  sewer  side  of  the  interceptor,  up  to  and  above 
the  roofs  of  the  houses,  as  indicated  by  dotted  lines  on  Drawing 
No.  1. 

What  the  Author  (and  his  partner,  Mr.  Ault)  think  of  the 
proposals  just  enumerated,  and  what  their  views  are  with  respect 
to  lie  existing  drain  and  sewer  ventilation  methods  as  a  whole, 
and  what  it  is  suggested  should  be  done  to  amend  them  in  the 
future,  the  Author  will  presently  endeavour  to  explain. 

The  long  and  varied  practical  experience  acquired  in  metallic 
and  coal  mining  and  sanitary  engineering  generally  has  long 
since  led  the  Author  (as  well  as  his  partner)  to  the  conclusion 
that  drains  and  sewers  can  be  better  ventilated  on  the  positive 
down-draft  principle,  brought  about  by  mechanical  means,  than 
they  can  be  by  the  up-draft  principle,  brought  about  by  natural 
means,  which  is  now  almost  universally  relied  upon  for  this 
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purpose;  and,  believing  this,  he  has  endeavoured  to  devise  a 
simple,  effective,  and  economical  system  for  ventilating  drains 
and  sewers  on  the  principle  on  which  coal  mines  are  ventilated, 
and  he  i^  sanguine  that  he  has  succeeded  in  his  efforts  in  so 
doing ;  and  in  order  to  enable  the  Members  of  the  Association 
to  fully  appreciate  the  difficulties  that  are  inherent  in  the 
problem,  which  he  now  believes  he  has  solved,  he  has  thought 
it  desirable  to  deal  in  detail  with  the  adverse  conditions  which 
affect  the  ventilation  of  all  main  and  tributary  sewers,  wherever 
existent,  and  to  explain  how,  in  his  opinion,  such  conditions  can 
be  practically  overcome. 

The  new  system  has  been  called  the  "hydro-mechanical" 
system  because,  as  its  name  implies,  mechanical  power  is 
employed  to  drive  a  fan  for  the  purpose  of  creating  vacuum 
or  air-exhausting  power,  as  is  done  in  connection  with  the 
ventilation  of  mines;  and  the  natural  plenum  power  that  is 
created  by  water-closet  discharges  falling  down  soil  pipes  is 
also  to  be  utilised  on  the  hydro-mechanical  system,  to  augment, 
as  much  as  possible,  the  volumes  of  air  that  will  be  drawn  down 
the  soil  pipes  into  the  drains,  and  through  these  into  the 
sewers,  by  the  exhaust  action  of  the  fan,  wherever  the 
ventilated  interceptor  traps,  shown  in  Drawings  Nos.  2  and  3, 
will  be  in  use. 

That  the  Members  of  the  Association  may  thoroughly  under- 
stand how  the  Author  proposes  to  apply  the  principle  upon 
which  mines  are  ventilated  to  the  ventilation  of  soil  pipes, 
drains,  and  sewers,  he  has  had  the  large  sectional  perspective 
Drawing  No.  4  specially  prepared,  as  an  exhibit,  for  hanging 
on  the  walls  of  the  room  in  which  this  paper  will  be  read : 
the  drawing,  of  course,  is  intended  to  be  illustrative  only,  to 
demonstrate  in  fact,  as  he  thinks  it  does  at  a  glance,  in  what 
essential  respects  the  proposed  new  methods  for  ventilating  soil 
pipes,  drains,  flush  tanks,  interceptors,  and  sewers  differ  from 
those  which  are  now  in  vogue  in  this  country. 

It  will  be  seen  from  the  Drawing  No.  4  that  the  adoption 
of  the  Hydro-Mechanical  system  of  ventilation  will  practically 
involve  the  reversal  of  the  existing  methods,  but  that,  notwith- 
standing this  radical  change,  it  can  be  readily  adapted,  either  to 
existing  old,  or  to  proposed  new,  drainage  and  sewerage  works, 
whether  such  works  are  on  the  "  dual  "  or  "  combined,"  or  on 
the  "  separate  "  system. 
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The  drawing  exhibited,  however,  shows  how  private  house 
drainage,  and  how  public  sewerage  works,  on  the  dual  or  com- 
bined system,  can  be  ventilated  on  the  Hydro- Mechanical 
system.  All  that  is  necessary  to  be  done  to  set  the  new 
system  of  ventilation  in  operation  is  to  provide  and  erect  a  fan 
and  motor  at  some  convenient  place,  where  it  can  be  built  and 
fixed  in  a  chamber  above  or  below  ground.  The  fan  can  be 
driven  by  steam,  gas,  oil,  or  electrical  power.  The  Author,  it 
will  be  seen,  has  elected  to  show  on  the  Drawing  No.  4,  the 
necessary  fan  and  motor  chamber,  as  well  as  the  air-purifying, 
or  filtering  chamber,  under  the  street  and  alongside  an  egg- 
shaped  public  sewer ;  because,  by  so  doing,  all  the  ventilating 
machinery  would  then  be  "  out  of  sight  and  out  of  mind ;  "  and, 
moreover,  such  an  arrangement  would  not  involve  the  sanitary 
authority  installing  the  system  in  the  purchase  of  surface  lands 
that  would  otherwise  be  required  for  the  purpose.  Besides 
providing  the  fan  and  motor,  it  would  be  necessary  to  provide 
and  fix  as  many  of  the  special  interceptor  traps — shown  in 
Drawings  Nos.  2  or  3 — os  there  would  be  house  drains  to  be 
ventilated  by  them;  also  one  or  more  of  the  small  special 
regulated  air  inlets,  of  the  type  marked  on  the  Drawing  No.  4 
"  E.A.I.,"  would  be  required  in  connection  with  the  ventilation 
of  house-drainage  work.  Again,  in  order  to  ventilate  the  pipe 
which  carries  the  surface-waters  from  the  street  guUeys  into 
the  sewer,  as  indicated  on  the  Drawing  No.  4,  as  many  special 
regulated  air-inlets,  having  automatic  aluminium  reflux  valves 
attached  to  each,  should  be  provided  and  fixed  as  shown,  or 
otherwise,  as  may  be  most  convenient ;  the  number  of  these 
latter  to  correspond  to  the  number  of  guUey-drains  to  be  venti- 
lated. It  is  intended,  as  will  be  seen  from  Drawing  No.  2, 
to  fix  the  special  ventilated  interceptors  in  ordinary  house- 
drain  manhole  chambers,  having  perforated  entrance-covers,  to 
permit  of  free  ventilation  in  the  chambers;  and  it  will  also 
be  seen  that  the  drains  and  the  interceptor  traps  to  be  laid  on 
the  inverts  of  the  ordinary  manhole  chambers  in  question  ought 
to  be  wholly — as  they  are  shown — covered,  and,  of  course,  all 
should  be  made  air-  and  water-tight.  That  part  of  the  drain- 
pipe which  joins  the  interceptor  on  the  house  side  of  the  latter 
should  have  a  movable  air-tight  cover  fixed  over  it  for  inspection 
purposes,  as  shown  in  Drawing  No.  2. 

The  form  of  the  improved  interceptor  trap  itself  resembles 
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somewhat  the  best  types  now  in  use ;  but  the  improved  inter- 
ceptor shown  in  Drawings  Nos.  2  and  3  differs  from  all  others, 
in  that  it  not  only  permits  of  the  sewage  water-seals  on  both 
sides  of  it  to  be  ventilated,  but,  what  is  extremely  important 
in  a  sanitary  sense,  it  also  permits  the  air  on  the  house  side  of 
it  to  pass  over  it  into  the  drain  on  the  sewer  side  of  it  to 
ventihite  it. 

In  order  to  effect  this  innovation  to  ventilate  the  drain  on 
both  sides  of  the  interceptor,  it  will  be  seen  that  the  Author 
has  inserted  two  small  and  short  pipe  openings  in  the  body  of 
the  interceptor  itself,  well  above  the  level  of  the  trap  waters 
on  either  side  of  it ;  these  pipe  openings  have  socket  terminals 
in  which  are  fixed  air  pipes  of  the  shape  and  form  shown  in 
Drawing  No.  2.  One  of  these  air  pipes — the  one  which  stands 
perpendicularly  in  its  socket  on  the  sewer  side  of  the  inter- 
ceptor— has  a  special  cap  piece  at  its  upper  end,  and  to  this 
is  fitted  a  very  sensitive  and  mechanically  precise  aluminium 
reflux  valve,  which  opens  freely  when  the  current  of  air  flowing 
from  the  house-drain  is  sufflciently  strong  to  compel  it  to  do  so ; 
but  which,  on  the  other  hand,  when  plenum  actions  take  place 
in  the  sewer,  instantly  closes  again.  By  the  aid  of  this  simple 
sensitive  reflux  valve,  the  foul  air  of  the  sewer  can  be  prevented 
from  gaining  access  to  the  house  drain  on  the  house  side  of  the 
interceptor,  as  effectually,  sanitarily  speaking,  as  it  can  be  by 
the  interposition  of  the  water  trap  of  an  efficient  interceptor. 

The  hinged  valves  used  are  made,  as  will  be  seen  from 
Drawing  No.  2,  in  the  form  of  spherical  segments,  with  their 
concave  sides  resting  against  the  valve  seating.  The  valves  are 
carefully  stamped  out  of  thin  sheet  aluminium,  and  ground 
true  to  their  seatings  so  as  to  be  quite  air-tight,  and  they  are 
accurately  suspended  from  pointed  screws,  and  balanced  so  as 
to  open  and  shut  with  the  least  movement  of  air;  and  as 
aluminium  is  very  light  and  strong,  and  is  not  oxidised  by  air 
and  not  attacked  by  sulphuretted  hydrogen,  carbonic  acid  or 
hydrocarbon  gas,  its  durability  and  uncorrodable  character  may 
be  relied  upon. 

Drawing  No.  3  is  a  facsimile  of  No.  2,  so  far  as  the  shape 
and  make  of  the  house-drain  manhole  chamber  is  concerned ; 
but  in  Drawing  No.  3,  the  iron  entrance  cover  is  made  air-  and 
water-tight,  and  the  drains  within  the  manhole  chamber  which 
carry  sewage  from  the  house  to  the  interceptor  are  open  and 
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semi-circular  in  shape.  The  body  of  the  interceptor,  too,  in  this 
chamber,  although  hydraulically  the  same  as  the  interceptor 
shown  in  Drawing  No.  2,  has  only  one  air  opening  in  it ;  and 
the  hood-piece  at  the  top  of  the  perpendicular  air  pipe — which 
is  in  communication  with  the  interceptor  and  in  which  the 
regulated  air  inlet  piece  and  the  aluminium  reflux  valve  are 
fixed — ^is  so  designed  that  the  air  of  the  manhole  chamber  can 
readily  enter  it  to  ventilate  the  drain  on  the  sewer  side  of  it. 

The  Author  designed  the  arrangement  shown  in  Drawing 
No.  3  because  he  thought  that  possibly  some  engineers  and 
others  accustomed  to  seeing  the  inverts  of  the  drains  exposed 
in  the  existing  open  manhole  chambers,  might  still  like  to 
continue  to  build  them  on  the  principle  and  after  the  pattern 
shown  on  Drawing  No.  1,  although,  at  the  same  time,  probably 
many  of  them  might  be  willing  and  even  anxious  to  adopt  the 
ventilated  interceptor  apparatus,  with  its  accessories,  which  are 
shown  in  Drawing  No.  2,  if  only  they  were  quite  sure  that  by 
the  adoption  of  that  arrangement  they  would  be  enabled  to 
successfully  ventilate  the  house-drain  on  the  sewer  side  of  the 
interceptor.  The  Author  thinks  it  is  a  great  mistake  to 
put  the  air  of  the  house  drain  in  direct  communication  with 
the  air  of  the  manhole  inspection  chamber,  because,  by  so  doing, 
if  the  air  of  the  drain  is  foul,  the  air  of  the  manhole  chamber, 
by  the  operations  of  the  law  of  diffusion  of  gases,  will  be  made 
foul  also ;  in  fact,  the  extent  to  which  the  atmosphere  that  is 
within  and  without  dwellings  is  polluted,  by  our  permitting  the 
air  of  the  drains,  soil  and  other  waste  pipes,  to  be  in  direct 
communication  with  the  air  of  the  manholes  with  which  they 
are  connected,  is  appalling.  Take,  for  example,  the  house- 
drain  on  the  left  of  the  interceptor,  shown  in  Drawing  No.  1, 
to  be  4  inches  only  in  diameter,  and  66  feet  long ;  and  that  the 
manhole  at  the  interceptor  is  6  feet  deep,  2  feet  wide,  and 
3  feet  long;  the  cubical  aerial  contents  of  such  a  manhole 
would  be  about  eight  times  greater  than  the  cubical  contents 
of  the  drain  itself.  In  other  words,  by  substituting  the  man- 
hole ventilated  from  the  open  air,  and  the  covered  drain  and 
V  ventilated  interceptor,  shown  in  drawing  No.  2,  for  the  arrange- 
ment which  now  prevails,  and  which  is  shown  on  drawing  No.  1 
the  volume  of  drain  air  in  the  immediate  vicinity  of  dwellings 
would  then  only  be  the  one-eighth  of  what  it  would  be  other- 
wise.   The  same  remarks  apply  more  or  less  to  the  polluted  air 
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of  manholes,  which  is  in  direct  communication  with  the  air  of 
ill- ventilated  public  sewers,  and  which  is  so  foul  at  times  that 
many  of  the  workmen  who  are  obliged  to  pass  up  and  down 
them  are  rendered  unconscious  by  partial  asphyxiation,  and  not 
a  few  of  them  are  too  often  killed  outright  by  it.  To  prevent 
these  deplorable  preventable  accidents,  aU  the  street  manholes 
(which  are  built  over  or  on  the  side  of  main  sewers)  that  are, 
or  may  be,  used  by  the  workmen  whose  business  it  is  to  see 
that  the  sewers  are  kept  in  a  proper  state  of  repair,  should 
always  be  adequately  ventilated,  somewhat  on  the  lines,  or  in 
the  manner  shown  in  Drawing  No.  5. 

It  is  obvious  that  so  long  as  the  present  unscientific  and 
unphilosophical  state  of  things  is  allowed  to  continue,  the  public 
must  continue'  to  put  up  with  the  insanitary  consequences, 
while  it  is  equally  obvious  to  the  Author  that  if  the  Members 
of  this  Association  recommended  their  employers  to  dispense 
altogether  with  non- ventilated  interceptors  of  the  type  shown 
on  Drawing  No.  1,  i.e,  in  connection  with  all  new  house  and 
town  di*ainage  works,  and  substituted  for  it  one  of  the  ventilated 
types  shown  in  Drawings  Nos.  2  and  3 — preferably  the  one 
shown  on  Drawing  No.  2 — a  most  important  and  far-reaching 
sanitary  improvement,  upon  existing  methods,  would  imme- 
diately result  therefrom;  because  the  soil  and  other  waste 
pipes  connected  with  the  interceptors  and  drains,  and  with  the 
sewers  as  well,  would  then  be  ventilated,  partly  by  the  air  which 
would  be  forced  by  w.c.  and  bath  discharges  down  the  soil 
and  other  waste  pipes  into  the  drains  and  sewers,  and  partly  by 
the  air  that  would  flow  by  gravitation  down  the  soil  and  other 
pipes  into  the  sewer,  whenever  the  air  in  the  latter  was  of  a 
lighter  specific  gravity  than  that  of  the  outside  atmosphere 
surrounding  the  roofs  and  the  tops  of  the  soil  and  other  pipes. 
These  latter  would  then  act  the  part  of  downcast  shafts,  and 
the  sewers  themselves  would  become  the  equivalents  of  upcast 
shafts,  on  the  principle  upon  which  furnace  ventilation  is 
brought  about  in  mines :  e.g.  if  the  temperature  of  the  air  of 
the  sewer  became,  at  it  would  do  at  times,  10°  Fahr.,  more  or 
less,  higher  than  the  air  of  the  drain  on  the  house  side  of  the 
interceptor,  then  undoubtedly  a  current  of  air  would  be  induced 
to  flow  from  the  drains  on  the  house  side  to  the  drain  on  the 
sewer  side  of  the  interceptor.  If  this  latter  be  30  feet  long  to 
the  sewer,  and  we  treat  it  as  a  chimney  or  upcast  shaft  of  that 
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length  terminating  in  the  atmosphere  outside  and  not  in  the 
atmosphere  inside  of  a  sewer,  then  the  velocity  at  which  the 
air  would  flow  to  the  sewer  through  the  regulated  air  inlet 
opening  of  the  interceptor  would  be,  allowing  33  per  cent,  for 
friction,  about  4  feet  per  second.  If  the  regulated  inlet  be 
circular  in  shape,  and  1  inch  in  diameter,  the  volume  of  the 
ventilating  current  would  be  equal  to  1'32  cubic  feet,  or  8i 
gallons  per  minute.  But  of  course  the  drain  and  sewer  air 
conditions  here  stated  are  purely  hypothetical,  and  are  not  on 
all  fours  with  the  conditions  that  obtain  when  heated  air 
escapes  from  steam  boiler  furnaces  into  and  up  chimneys,  or 
when  heated  air  escapes  from  the  like  furnaces,  placed  at 
the  bottom  of  the  upcast  shafts  of  coal  mines,  into  and 
up  such  shafts  into  the  atmosphere  for  mining  ventilation 
purposes.  The  similarity  between  the  conditions  cited,  how- 
ever, is  sufficiently  approximate  to  induce  the  Author  to  draw 
your  attention  to  them,  and  particularly  to  the  fact  that,  under 
the  variable  high  temperature  conditions  which  are  continually 
occurring  in  sewers,  "Sensible  currents  of  air  could  not  fail  on 
such  occasions  to  flow  into,  and  help  to  ventilate  house-drains, 
interceptors,  and  sewers  alike ;  and  that  such  naturally  induced 
currents,  supplemented  by  others,  resulting  from  the  falling  of 
w.c.  and  other  waters,  down  soil,  etc.,  pipes  would,  if  con- 
ducted into  sewers  through  drains  possessing  the  apparatus 
shown  in  drawings  Nos.  2  and  3,  even  without  mechanical  aid, 
efiFect  improvements  upon  existing  methods,  which  would,  as 
already  stated,  be  of  incalculable  sanitaiy  value. 

But  self-cleansing  drains  and  sewers  ventilated  throughout 
on  the  Hydro-Mechanical  system-rallied  to  the  natural  ventila- 
tion conditions  just  explained — could  not  fail  to  render  our 
so-called  English  Water  Carriage  System  of  sewage  removal  as 
"  reasonably  perfect,"  as  the  late  Professor  Huxley,  and  a  host 
of  other  eminent  sanitarians  of  the  last  century,  desired  it  should 
be,  and,  as  the  Author  is  confident  it  can  and  will  be  made  to  be, 
sooner  or  later,  and  the  sooner  the  better  he  says,  and  so,  he 
feels  sure,  the  Members  of  this  Association  and  their  employers 
will  say  too. 

The  Author  will  now  state  something  about  the  work  of 
circulating  air  in  drains  and  sewers. 

The  Mctional  resistances  of  air  in  sewers  may  be  found 
from  formuhe  similar  to  those  used  by  hydraulic  engineers  for 
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water;  but,  as  water  is  800  times  heavier  than  air,  the  frictional 
resistances  for  air  will  only  be  about  the  ^J^y  part  of  what  they 
will  be  with  sewage  or  water.  The  frictional  conditions  appli- 
cable to  the  act  of  transporting  air  through  pipes,  however,  only 
become  quite  analogous  to  those  which  apply  to  water,  when 
the  drains  or  sewers  are  free  of  liquids  and  are  charged  full  bore 
with  air,  the  reason  being  that  what  we  call  the  "  pneumatic " 
mean  radius  of  a  drain  or  a  sewer  only  corresponds  to  the 
hydraulic  mean  radius  of  a  water-pipe  when  the  latter  is  flowing 
full  bore  with  water.  When  it  is  partially  filled  with  water 
and  partially  filled  with  air,  the  pneumatic  mean  radius  is  found 
by  adding,  the  transverse  length  of  the  water  surface  in  the 
drain  or  sewer  to  the  length  of  the  unwetted  arc-perimeter  of 
the  drain  or  sewer,  and  by  dividing  the  sectional  area  of  the 
sewer  (in  square  feet)  by  the  sum  of  these  two  lengths  in  feet 

The  ordinary  formula  for  finding  the  frictional  resistance  to 
the  flow  of  air  in  channels,  as  given  in  most  text-books  on  the 
subject,  is 

,  _          Ix  v^  ... 

~  52,750  Xdxr, ^^ 

where  Ji  =  the  frictional  resistance  in  inches  of  water, 
I  =  the  length  of  the  sewer  in  'feet, 
V  =  the  velocity  of  the  air-current  in  feet  per  second, 
d  =  the  diameter  of  the  sewer  in  inches, 
Tp  =  the  pneumatic  mean  depth  which  for  circular  pipes 
flowing  full  bore  =  0*25000 

If  the  pipe  is  i  full  of  sewage  r^,  =  0*21343 
„        „      i         „  „        =0-15275 

„      I         „  „        =0-08044 

As,  however,  the  air  from  the  house  connections  or  other 
inlets  enters  at  a  number  of  points,  and  the  volume  of  air,  and 
consequently  also  the  velocity  of  the  air  current,  is  a  gradually 
increasing  one,  then  the  above  formula  must  be  modified  to 
these  conditions;  and  the  Author  has  therefore  adopted  the 
following  formula,  which  is  a  simplified  form  of  the  formula 
given  in  Mr.  Edwin  Ault's  paper  on  "The  Ventilation  of 
Drains  and  Sewers,"  which  was  read  before  the  Civil  and 
Mechanical  Engineers'  Society  in  1902,  and  which  is  based  on 
the  fact  that  the  frictional  resistance  is  very  nearly  equal  to  the 
square  of  the  average  velocity.     The  formula  is  as  follows  : — 
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\  /'^^    ,   ^    ,    ^^ 

f^Jj^±jij_2l (2) 

52,750  Xdxr^ 

where  Vi  =  the  initial  and  va  =  the  final  velocities  in  feet  per 
second. 

When  the  difference  between  Vi  and  V2  is  small,  as  is  often 
the  case,  and  where  the  frictional  resistance  in  a  number  of  con- 
secutive lengths  of  sewers  of  various  diameters  are  to  be  calcu- 
lated, a  still  simpler  formula  may  be  used,  viz. : 

,    __  I  X  VlX  V2  fo\ 

""  50,000  xdxr^ ^^ 

Sudden  variations  in  the  velocity  of  the  air  currents,  as,  for 
instance,  that  caused  by  passing  air  through  a  pipe  of  a  smaller 
diameter  into  one  of  a  larger  diameter  without  admitting  a 
larger  volume  of  air,  lower  the  efficiency  of  the  fan,  and 
should  therefore  be  avoided. 

The  same  may  be  said  about  sharp  bends  and  all  openings 
having  sharp  edges,' as,  for  instance,  when  the  air-current  passes 
through  an  ordinary  manhole  with  open  invert  into  the  sewer 
beyond. 

The  power  required  to  move  the  air  by  means  of  a  fan  can  be 
found  approximately,  when  the  size  of  the  delivery  pipe  is  known, 
from  the  following  formula,  which  is  for  fans  of  good  design : 

^'^'^'  = 250:006 

where  u  =  velocity  of  air  through  delivery  pipe  of  fan  in  feet 

per  second. 
a  =  area  of  delivery  pipe  in  square  feet. 
h  =  total  pressure  against  the  fan  (suction  and  delivery) 

in  inches  of  water. 

In  towns  with  electric  supply  where  current  for  motors  is 
sold  at  low  prices,  the  electric  motor  forms  a  source  of  motive 
power  which  is  admirably  suited  for  driving  fans  for  ventilating 
drains  and  sewers.  It  is  cheap,  compact,  and  reliable,  and  can 
be  made  to  run  the  fan  at  any  required  speed.  By  its  aid, 
therefore,  it  becomes  an  easy  matter  to  divide  a  town  up  into 
any  convenient  number  of  ventilating  districts,  and  to  provide 
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each  district  with  a  fan  and  motor  erected  in  a  small  chamber 
under  the  street  surface,  and  to  deliver  the  air  into  a  ventilating 
shaft  or  elsewhere. 

The  objections  made,  so  far  as  the  Author  is  aware,  against 
the  Hydro-Mechanical  System  of  Ventilation,  are  more  or  less 
typical  of  the  kind  of  objections  which  new  things  for  ages  past 
have  encountered,  in  the  first  instance,  whatever  the  character 
or  intrinsic  merits  of  the  new  tilings  may  have  been.  For  any 
one,  however,  in  these  pronounced  municipal  economy  days, 
and  especially  the  inventor  of  new  sanitary  things,  to  undertake 
to  talk  of  Municipal  and  Sanitary  Engineering  Eeforms,  of  all 
subjects,  and  in  the  presence,  too,  of  the  engineering  advisers  of 
the  sanitary  authorities  of  this  country,  is,  to  say  the  least,  a 
formidable  task ;  but,  nevertheless^  the  Author  has  not  flinched 
from  undertaking  it,  knowing  full  well  as  he  does  how  earnestly 
desirous  the  Members  of  the  Incorporated  Association  of 
Municipal  and  County  Engineers  are  to  acquire  the  most 
reliable  and  best  possible  information  concerning  the  all- 
important  subjects  of  drain  and  sewer  ventilation  problems. 
In  fact,  he  is  unfeignedly  thankful  for  the  privilege  which  this 
paper  aflfords  him  of  laying  before  the  Association  his  own  and 
his  partner's  views  as  to  the  ways  in  which  the  problems  in 
question  can  be  scientifically  and  practically  solved  for  all 
time. 


DISCUSSION. 

Mr.  P.  DoDD:  It  seems  to  me  that  Mr.  Shone's  method 
is  an  ideal  way  of  dealing  with  this  complicated  question.  It 
appears  to  be  based  on  scientific  principles,  and  the  only 
possible  objection  that  can  be  brought  against  it  is  on  the 
score  of  expense ;  but  when  we  consider  the  number  of  deaths 
that  occur  as  the  result  of  badly  ventilated  sewers  and  drains, 
the  sooner  the  question  of  cost  is  dealt  with  by  those  in 
authority  the  better  it  will  be  for  the  health  and  welfare  of  the 
community  at  large.  Tears  ago  I  had  some  experience  in 
colliery  ventilation,  and  had  also  some  experience  in  drain  and 
sewer  ventilation,  and  the  more  I  study  this  Hydro-Mechanical 
system,  the  more  I  am  convinced  that  Mr.  Shone  has  placed 
before  us  a  practical  spb^me  for  solving  this  difficult  problem. 
'  2  b 
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Our  present  method  of  ventilating  drains  and  sewers  by  natural 
means  must  of  necessity  be  spasmodic,  for  it  depends  more  or 
less  on  the  state  of  the  atmosphere,  the  direction  of  the  wind^ 
and  other  circumstances,  whereas,  in  Mr.  Shone's  scheme,  there 
is  a  regular  current  of  air  created  irrespective  of  the  conditions 
of  the  atmosphere.  Moreover,  instead  of  bringing  the  foul  air 
to  the  vicinity  of  the  houses,  as  is  done  at  present,  it  is  taken 
to  a  point  some  distance  away,  to  the  fan  where  it  is  filtered 
and  rendered  perfectly  innocuous  before  it  is  allowed  to  escape 
to  the  external  air.  As  we  all  know,  there  are  mQes  of  drains 
in  most  of  our  towns,  between  the  intercepting  trap  and  the 
sewers,  which  are  not  ventilated,  and  for  that,  among  other 
reasoQS,  I  am  one  of  those  who  believe  in  the  abolition  of  the 
intercepting  trap  on  the  house  drain ;  but  in  the  system  before 
us  we  are  provided  with  an  ingenious  arrangement,  shown  on 
Drawing  No,  2,  for  ventilating,  not  only  the  drain  on  the  house 
side,  but  the  drain  on  the  sewer  side,  of  the  trap,  and  therefore 
one  of  the  chief  objections  to  the  interceptor  is  got  rid  of. 
Then,  again,  by  sealhig  the  drain  at  the  bottom  of  the  inter- 
cepting  chamber,  as  shown  on  Drawing  No.  2,  the  usual  air 
inlet  is  dispensed  with,  and  the  chamber  is  not  liable  to  be 
filled  with  sewage,  as  is  the  case  when  the  trap  happens  to  be 
blocked.  Another  great  advantage  in  the  scheme  is  that  it 
can  be  adapted  to  existing  sewers  and  drains  without  much 
difficulty,  and  apparently,  so  far  as  owners  of  property  are 
concerned,  without  much  cost.  If  authorities  like  the  London 
County  Council,  who  have  control  of  the  large  main  sewers, 
can  adopt  a  scheme  of  tiiis  sort  and  get  rid  of  the  volumes  of 
foul  air  which  are  bound  to  accumulate  during  the  dry-weather 
flow  of  the  sewage,  and  which,  during  certain  states  of  the 
atmosphere  are  practically  stagnant,  it  would  be  a  very  good 
step  in  the  right  direction.  In  conclusion,  I  wish  to  propose  a 
vote  of  thanks  to  Mr.  Shone  for  his  valuable  and  interesting 
paper,  and  for  the  elaborate  drawings  which  he  has  prepared  to 
illustrate  his  scheme. 

Mr.  W.  Weaver  :  I  have  very  much  pleasure  in  seconding 
the  proposition,  I  have  had  the  pleasure  of  perusing  the  paper 
Mr.  Shone  has  written  on  this  interesting  subject,  which  has 
occupied  in  past  years  a  good  deal  of  my  attention,  and  I  have 
also  seen  an  installation  of  Mr.  Shone's  system.  I  am  of 
opinion  he  has  cleverly  and  scientifically  solved  the  problem  of 

Digitized  by  VjOOQ IC 


DISCUSSION.  371 

properly  ventilating  sewers,  provided  they  are  made  air-tight. 
So  far  as  London  experience  is  concerned,  the  root  of  evil  smells 
is  the  main  sewers,  and  the  method  of  remedying  the  simple 
one  of  closing  up  the  vent,  and  thereby  increasing  the  volume 
of  smell  thrown  into  the  subsidiary  sewers,  leaving  the  local 
authorities  the  task  of  dealing  with  the  infuriated  ratepayers, 
who  naturally  object  to  sewers  discharging  their  gases  under 
their  windows.  If  the  London  County  Council  could  be 
induced  to  make  experiments  upon  one  of  their  main  line 
sewers  and  thoroughly  test  it,  and,  if  .successful,  extend  the 
system  to  other  main  sewers  in  the  Metropolis,  I  do  not  think 
there  would  be  much  left  for  the  local  authorities  to  remedy. 

Mb.  a.  £.  CoLUNS:  I  should  like  to  support  the  motion 
of  Mr.  Dodd.  I  look  upon  Mr.  Shone  as  the  man  who,  with, 
his  ejector,  has  made  the  only  fundamental  improvement  in 
sewerage  since  the  time  of  the  Eomans.  Mr.  Shone  has  the 
advantage  over  most  other  people  of  having  lived  to  see  the 
fruition  of  his  invention,  and  I  hope  such  may  also  be  the  case 
regarding  Mr.  Shone's  system  of  ventilation.  It  would  be 
valuable  if  the  London  County  Council  would  try  the  experi- 
ment suggested  by  Mr.  Weaver,  and  see  if  we  can  get  the  air 
purer  in  our  long  lengths  of  sewers. 

Mb.  Mawbey:  I  read  a  paper  at  Shrewsbury  on  this 
subject,  and  I  explained  that  we  had  put  down  an  installation 
at  Leicester  a  little  over  four  years  ago  to  80  houses,  with 
a  population  of  356.  Although  I  was  dead  against  Mr.  Shone 
on  this  question  to  begin  with,  after  a  lot  of  consultation  with 
Mr.  Shone  I  saw  something  in  it.  We  applied  it  at  Leicester, 
and  what  I  want  to  tell  you  is  this — it  absolutely  swept  away 
all  ideas  of  traps  being  unsealed  by  his  system  of  mechanical 
ventilation.  We  had  made  many  experiments,  and  we  never 
could  get  a  vacuum,  but  in  this  system  we  found  it  was  quite 
practicable  to  ventilate  drains  and  sewers.  Another  thing  we 
found — we  had  had  a  great  many  analyses  taken  from  the 
new  and  old  sewers  at  Leicester,  which  were  ventilated  by 
pipe-shafts,  and  I  can  tell  you  that  carbonic  anhydride  was 
very  substantially  reduced  by  this  system. 

Mb.  a.  M.  Fowleb:  When  at  Leeds,  I  made  many  con- 
nections with  mill  chimneys  there.  There  is  great  heat  in 
mill  chimneys,  and  very  great  height,  and  the  draught  of 
the  furnaces  was  very  great.     Despite  this,  you  could  not 
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get  a  current  of  air  down  the  sewers  for  more  than  200  or 
300  yards— 150  yards — from  the  guUey  holes  and  other 
openings,  and  places  which,  in  a  system  of  sewers,  you 
cannot  always  secure  as  being  hermetically  sealed.  I  think 
the  highest  credit  is  due  to  Mr.  Shone  for  the  maimer  in 
.  which  he  has  thought  this  scheme  out.  It  is  a  very  great  * 
advance ;  it  is  very  ingenious  and  very  scientific. 

Mr.  T.  R  Smith  :  In  the  matter  of  ventilation,  there  are 
many  points  of  difference  between  the  ventilation  of  sewers 
and  of  collieries.     In  a  mine  there  will  usually  be  two  openings 
only,  an  upcast  shaft  and  a  downcast,  and  there  is  no  difficulty 
about  the  ventilation  until  you  get  to  the  working  faces,  where 
it  is  largely  dependent  on  sheeting,  which  allows  heavy  leakage. 
This  would  seem  to  me  to  suggest  that  while  it  may  be  quite 
practicable  to  ventilate  main  lines  of  sewers  in  the  way  proposed, 
it  may  not  prove  quite  so  practicable  when  dealing  with  the 
ordinary  sewers  of  the  streets.     There  we  have  many  openings, 
through  which  air  would  be  continually  entering,  and  while 
some  of  these  openings,  as  Mr.  Shone  has  suggested,  could  be 
regulated,  there  would  be  many  others  which  could  not  be  so 
regulated.    For  instance,  traps  usually  only  have  about  a  2-inch 
seal,  and  though  we  have  been  told  in  a  certain  instance  they 
were  not  drawn  by  the  suction  of  the  fan,  yet  it  would  seem 
that  they  frequently  might  be,  or  the  water-gauge  at  the  fan 
would  be  very  low,  and  not  likely  to  promote  ventilation  for 
any  great  distance.    The  matter  seems  to  me  to  resolve  itself 
into  some  practical  considerations  rather  than  into  calculations, 
which  would  be  easy,  of  how  much  air  you  can  get  along  a 
sewer  of  a  certain  size.    Take,  for  example,  a  town  of  any  size 
you  like,  how  far  along  its  ordinary  street  sewers  will  the 
influence  of  a  fan  be  felt,  with  the  many  openings  through 
which  air  will  be  entering.    If  some  information  could  be 
given  as  to  how  far  a  reasonably  sized  fan,  at  a  comparatively 
small  cost,  could  promote  ventilation,  under  practical  conditions, 
and  the  cost  of  running,  it  would  give  some  idea  as  to  how  many 
such  centres  of  ventilation  would  have  to  be  established  in  such 
a  town,  and  some  idea  of  the  cost  of  such  an  installation. 

Mr.  W.  J.  Steele  :  I  am  of  opinion  that  sewers  were 
intended  for  the  conveyance  of  the  refuse  of  a  community,  and 
I  contend  that  the  necessity  for  adopting  any  special  means 
to  pass  atmospheric  air  through  a  properly  designed  sewerage 
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system,  has  never  been  proved.  The  trend  of  the  discussion, 
like  so  many  others  on  the  same  subject,  seems  to  imply  that 
the  adoption  of  some  special  means  is  an  axiom,  but  I  venture 
to  suggest  that  it  is  only  an  assumption  based  upon  conclusions 
arrived  at  too  hastily.  It  has  been  thought  that  if  no  means 
were  undertaken,  the  water  seal  in  the  numerous  traps  would 
be  forced.  Has  it  ever  been  proved  that  any  large  sewerage 
system  was  so  perfectly  airtight  throughout  that  the  air 
pressure  created  during  a  heavy  rainfall,  or  by  the  rise  of  the 
tide  at  sea  outfalls,  was  so  great  as  to  cause  the  water  seal  in 
a  considerable  proportion  of  the  traps  to  be  broken  ?  If  this 
condition  does  occur,  then  most  undoubtedly  special  means 
should  be  adopted  in  Bristol,  where  a  large  area  of  the  sewerage 
system  is  tide  locked  twice  a  day.  No  special  means  are 
adopted  in  Bristol,  and  the  manhole  covers  are  closed,  yet  the 
general  and  zymotic  death  rates  will  compare  most  favourably 
with  any  town  of  similar  size  in  the  country.  What  should 
we  gain  by  adopting  any  system  of  ventilating  our  sewers  in 
Bristol  ?  It  would  be  a  doubtful  experiment,  and  if  we  spent 
the  necessarily  large  sum  required,  it  is  a  question  whether 
it  would  do  any  good,  but  probably  would  give  ground  for 
very  serious  complaint,  which  does  not  occur  under  present 
conditions. 

Mr.  T.  Caink  :  The  whole  basis  of  Mr.  Shone's  system  of 
sewer  ventilation  ia  the  assumption  that  it  is  necessary  to  have 
pure  air  in  the  sewers.  That  assumption,  if  true,  would  make 
the  cost  of  purifying  the  air  a  secondary  consideration.  I  agree 
with  the  last  speaker  that  that  assumption  is  entirely  fallacious, 
and  that  therefore  the  whole  system  which  is  based  upon  it  is 
fallacious  also.  The  object  of  sewers  is  to  convey  foul  matter. 
In  comparing  sewers  with  mines  Mr.  Shone  has  overlooked  the 
fact  that  mines  are  occupied  by  persons  who  have  to  work  in 
them,  and  sewers  are  occupied  at  the  most  by  rats  and  foul 
matter.  The  case  of  Bristol  proves  that  it  is  not  necessary, 
since  the  health  of  Bristol  compares  favourably  with  towns 
which  ventilate  their  sewers.  The  subject  of  sewer  ventilation 
occupied  my  mind  some  quarter  of  a  century  ago ;  and  it  was 
experiments  which  I  conducted  at  that  time  that  convinced  me 
that  it  was  needless  to  endeavour  to  obtain  circulation  of  air 
within  the  sewers.  The  effect  of  such  circulation  was  to  bring 
from  the  sewers  an  increased  quantity  of  foul  air,  and  that  led 
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me  to  consider  not  how  best  to  increase  the  circulation  of  air 
in  the  sewers,  but  how  best  to  check  it.  Finally  I  arrived  at 
the  conclusion  that  all  that  was  desirable  to  be  done  in  regard 
to  air  in  the  sewers  was  to  give  the  sewers  such  relief  as  to 
prevent  the  forcing  of  air  through  the  traps  into  private  drains. 
In  doing  that  I  provided  for  an  arrangement  which,  while  it 
prevented  pressure  upon  the  traps  of  the  private  drains,  would 
allow  sufl&cient  air  to  escape  from  the  sewer,  but  so  slowly  as 
not  to  be  perceptible  in  any  objectionable  way.  It  is  obvious 
that  air  must  escape  from  the  sewers  at  every  increase  of 
the  level  of  the  water  therein.  If  a  storm  comes,  and  the 
sewers  become  charged  with  liquid,  the  air  which  previously 
occupied  the  space  must  escape  somewhere,  and  I  think  it  is 
desirable  to  provide  some  known  means  of  escape,  rather  than 
allowing  the  air  to  escape  in  a  haphazard  way,  nobody  knows 
where,  such  as  takes  place  at  Bristol.  Clearly  that  is  the 
rational  thing  to  do. 

Mr.  J.  Price  Evans  :  Taking  Mr.  Shone*s  system  he  con- 
verts soil  pipes  into  downcast  shafts  taking  fresh  air  into  the 
sewers.  I  cannot  agree  with  our  friend  from  Bristol  in  that  he 
has  not  got  his  sewers  ventilated,  because  wherever  there  is  a 
flow  of  sewage  there  is  bound  to  be  a  certain  amount  of  air 
going  down.  I  hope  we  shall  take  this  system  into  serious 
consideration,  because  the  more  fresh  air  we  get  into  our  sewers 
the  better  it  will  be  for  all. 

COMMUNICATED  DISCUSSION. 

Mr.  T.  W.  a.  Hayward  :  The  paper  submitted  by  Mr.  Shone 
is  most  interesting  and  instructive.  That  something  ought  to 
be  done  in  regard  to  more  efficient  ventilation  no  one  will  dis- 
pute. The  sewers  in  our  large  towns  are  in  many  cases  nothing 
more  or  less  than  death  traps  to  the  men  that  have  to  enter 
them,  and  any  scheme  that  will  remove  the  dangerous  condition 
of  our  sewers  should  be  welcomed  by  municipal  engineers. 
During  the  summer  months  of  every  year,  borough  engineers 
in  London  are  inundated  with  complaints  as  to  smells  from 
sewers,  and  I  quite  agree  with  the  Author  of  the  paper  that  this 
nuisance  should  demand  greater  attention  from  local  authorities 
than  it  has  hitherto  done. 

Mr.  Shone's  suggestions  are  original,  and  I  should  very 
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much  like  to  see  an  experiment  tried,  on  the  lines  laid  down 
by  him,  in  some  of  the  sewers  of  the  Metropolis. 

The  scheme  appears  to  me  to  be  very  carefully  thought  out. 
It  is  simple  in  construction,  and  there  are  very  few  parts  that 
are  likely  to  get  out  of  order.  I  should  like  the  scheme  better 
if  the  reflux  valve  on  the  interceptor  trap  could  be  modified  in 
some  way,  as  backpounding  is  not  unknown,  and  I  am  afraid 
the  valve  might  not  always  act  in  the  way  one  would  desire,  . 

The  idea  of  adopting  means  to  draw  air  into  the  sewers  from 
the  pipes  round  buildings,  and  discharging  it  at  a  distance 
from  buildings,  is  very  much  better  to  my  mind  than  allowing 
air  to  enter  into,  or  escape  from,  sewers  as  in  the  present 
haphazard  manner. 

Mr.  H.  Gilbert  Whyatt:  While  congratulating  Mr.  Shone 
on  the  ingenuity  of  his  scheme  for  dealing  with  sewer  air,  I 
venture  at  the  same  time  to  disagree  entirely  with  the  argu- 
ment that  such  a  scheme  for  the  ventilation  of  drains  and 
sewers  of  small  diameter  is  either  necessary  or  desirable,  how« 
ever  necessary  it  may  be  in  the  case  of  those  large  sewers  into 
which  workmen  have  to  enter  daily  or  periodically.  In  the 
extempore  remarks  made  by  Mr.  Shone  when  introducing  his 
paper,  he  quoted  several  instances  of  men  being  overcome  by 
the  foul  gases,  and  stated  that  he  had  records  of  a  very  large 
number  of  such  unfortunate  incidents  ;  but,  with  regard  to  the 
drains  and  sewers  of  small  diameter  into  which  it  is  impossible 
for  men  to  enter,  it  is  absolutely  unnecessary,  in  my  opinion, 
that  they  should  be  ventilated  like  mines,  workshops,  or 
nurseries.  It  is  certain  that  the  extensive  use  of  the  inter- 
cepting trap  has  considerably  increased  the  foulness  of  the 
sewers,  partly  by  retaining  quantities  of  sewage  until  putre- 
faction commences,  and  partly  by  the  interference  with  the 
ventilation  of  the  sewers  through  the  drains  and  vent  shafts  on 
private  properties.  The  number  of  intercepting  traps  should 
be  reduced  to  a  minimum,  one  trap  to  a  block  of  property  being 
all  that  is  necessary ;  and,  in  this  case,  the  amount  of  sewage 
flows  so  continuously  that  no  portion  remains  in  the  trap 
sufficiently  long  for  putrefaction  to  commence.  I  cannot  think 
that  in  the  interests  of  pure  air  in  sewers  of  small  diameter,  the 
air  of  the  towns  should  be  polluted  by  continuous  streams  of 
sewer  air  extracted  by  means  of  a  number  of  fans ;  and  all  that 
is  necessary  is  a  sufficient  number  of  vent  shafts,  acting  simply 
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as  relief  openiDgs  in  the  case  of  a  plenum  pressure  in  the 
sewer  and  discharging  the  minimum  quantity  of  air  that  may 
be  necessary  to  relieve  the  pressure  at  a  level  a  few  feet  higher 
than  house  roofs,  and,  when  there  is  a  slight  vacuum  in  the 
sewer,  acting  as  inlets.  One  defect  in  Mr.  Shone's  scheme 
appears  to  be  the  "very  sensitive  and  mechanically  precise 
aluminium  valves  '*  which  are  fixed  in  the  intercepting  chambers. 
There  are  very  few  towns  where  the  sewers  are  not  overcharged 
two  or  three  or  more  times  each  year  by  a  sudden  afflux  of 
stormwater  lasting  from  a  minute  or  two  to  a  considerable 
portion  of  an  hour,  and  after  each  such  rainstorm,  the  whole 
of  these  underground  valves  would  have  to  be  taken  out  and 
cleaned ;  for  the  same  reason  it  would  be  very  inadvisable  to 
put  the  fan-chambers  and  fans  underground.  Another  objection 
seems  to  be  the  condensation  of  moisture.  There  are  not  many 
occasions  when  a  manhole,  however  well  ventilated,  is  opened 
up  but  the  ironwork  and  brick  walls  are  not  found  to  be  drip- 
ping with  condensed  moisture,  and,  although  aluminium  is  both 
durable  and  incorrodible,  yet  this  condensed  moisture  will  affect 
the  careful  balance  referred  to.  A  further  objection  is  the 
initial  cost  of  the  installation  and  the  annual  charge  for 
electricity,  inspection  and  maintenance,  to  which  Mr.  Shone, 
perhaps  discreetly,  makes  no  reference.  The  only  guide  to  this, 
which  I  have  been  able  to  find,  is  in  a  paper  by  Mr.  A,  M. 
Fowler,  MJustCE.,  Past  President  of  this  Association,  which 
he  read  at  the  Aimual  Congress  of  the  Eoyal  Sanitary  Institute 
in  Manchester  on  September  10,  1902.  In  this  he  gave  the 
cost  of  electricity  only  as  4401.  per  annum  for  a  population 
of  seventy-five  thousand  {51.  17s.  lOd.  per  thousand).  He 
mentioned  nothing  with  reference  to  interest  and  repayment 
on  the  capital  expenditure,  maintenance,  or  attendance.  In 
these  days  of  "pronounced  municipal  economy"  ^ery  few 
municipal  engineers  would  be  able  to  induce  their  Local 
Authorities  to  embark  upon  such  an  expenditure,  or,  if 
successful,  the  Local  Authority  would  not  be  likely,  after  the 
first  two  or  three  years,  to  continue  such  an  expenditure  as  the 
above  figures  indicate.  Mr.  Shone  strongly  recommends  that 
the  length  of  drain  between  the  intercepting  trap  and  the  main 
sewer  should  be  ventilated,  and  this  is  being  extensively  done 
in  many  towns.  In  Torquay  there  are  over  two  thousand 
shafts  carried  up  from  the  sewer  side  of  the  intercepting  trap ; 
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and  I  am  in  Grimsby  able  to  secure  this  in  nearly  every 
instance  where  a  block  of  houses  is  erected. 

In  the  paper  on  the  subject  of  sewer  ventilation  which  I 
presented  to  the  District  Meeting  of  the  Association,  when  they 
did  me  the  honour  to  visit  Grimsby  on  April  23,  1904,  among 
the  conclusions  which  I  arrived  at,  I  stated  that,  in  my  opinion  : 
"(4)  The  mechanical  removal  of  sewer  air  by  fans  is  too 
expensive  for  ordinary  use  in  towns.  (6)  That  the  solution 
of  the  problem  appears  to  be  the  adoption  of  a  large  number 
of  reasonably  sized  ventshafts  at  frequent  intervals  (this  being 
practically  the  adoption  of  surface  ventilation  at  the  level 
of  a  horizontal  plane  a  few  feet  higher  than  house  roofs) ;  the 
vent  shafts  to  be  provided  in  all  cases  with  rust  pockets. 
(7)  That  sewers  must  be  regularly  and  frequently  flushed  so 
that  putrefactive  matters  may  be  removed  before  the  production 
of  foul  gases  commences.  (8)  That  the  ventilation  of  the  length 
of  di-ain  between  the  sewer  and  the  intercepting  trap  should 
be  arranged  for  and  carried  out  by  the  person  building  at  the 
time  of  the  erection  of  the  property." 

Mr.  Shone,  in  reply :  I  have  often  heard  that  the  Bristol 
sewers  are  not  ventilated,  but  I  always  think  that  they  must 
be  ventilated  in  some  way  or  other,  which  only  systematic 
investigators  of  them  can  discover  and  elucidate.  Non-venti- 
lated sewers,  wherever  existent,  cannot  fail  to  be  a  source  of 
danger  to  the  people  in  whose  towns  they  are  to  be  found. 
The  undulating  character  or  configuration  of  Bristol  doubtless 
favours  an  amount  of  natural  ventilation  which  has  hitherto 
been  unobserved.  To  cite  the  Bristol  sewers  as  being  worthy 
to  be  imitated  elsewhere,  seems  to  me,  from  a  sanitary  point  of 
view,  to  be  most  impolitic,  not  to  say  a  dangerous  thing  to  do, 
because  it  is  obvious  to  me,  as  it  will  be  to  others,  that  if  it  is 
wrong  (which,  of  course,  it  is  not)  to  ventilate  the  sewers  of  the 
twentieth  century^  then  the  premier  sanitary  axioms  of  the 
premier  sanitarians  of  the  nineteenth  century  are  not  only  set 
at  nought  but  rendered  absolutely  ridiculous.  I  believe,  how- 
ever, that  the  nineteenth  century  methods  of  dealing  with  the 
air  of  such  soil  pipes,  drains,  and  sewers  as  are  described  in  my 
paper,  are  doomed  to  come  to  a  speedy  end  in  the  twentieth 
century,  and  those  methods  I  confidently  predict  will  be 
superseded  by  scientific  methods  devised  on  the  lines  indicated 
in  my  paper.     But  most  certainly  they  will  not  be  superseded 
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by  the  methods  which  are  in  vogue  in  Bristol,  where  it  is 
alleged  the  drains  and  ordinary  sewers,  as  well  as  the  main 
tide-locked  outCall  sewers,  are  left  to  ventilate  themselves! 
Mr.  Caink's  statement  that  it  is  unnecessary  to  ventilate  sewers,- 
because  the  only  living  things  in  them  are  rats,  is  not  in 
accordance  with  everyday  practical  facts  bearing  upon  the 
problem.  In  the  sewers  of  London,  for  example,  there  are  at 
times  armies  of  men  employed  to  maintain  them  in  working 
order ;  and  I  know,  as  a  matter  of  fact,  that  the  present  chief 
engineer,  acting  for  the  London  County  Council,  has  expressed 
himself,  publicly,  as  being  anxious  that  some  efficient  system 
for  ventilating  the  London  sewers — if  only  for  safeguarding  the 
lives  of  the  men  who  work  in  them — will  soon  be  inaugurated. 
To  my  certain  knowledge  many  lives  have  from  time  to  time 
been  lost  in  ill-ventilated  sewers  in  this  country,  and  only  the 
other  day  a  cheque  for  10/.  was  presented  at  Bow  Street  by  Sir 
A.  de  Butzen  to  Police-constable  William  Gough  as  a  reward 
for  Ids  prompt  and  intelligent  action  in  saving  two  men  from 
asphyxiation  by  sewer-gas,  emitted  from  a  sewer  into  a  man- 
hole situate  in  Bethune  Boad,  Stoke  Newington.  If  these  two 
men  had  died,  of  course  a  Coroner's  Inquest  would  have  been 
held,  and  doubtless  the  statements  alone  of  eye  witnesses  to  tho 
jurors  as  to  what  had  happened,  in  the  absence  of  the  evidence 
of  an  expert  on  scientific  sewer  ventilation,  might,  and  probably 
would,  have  induced  them  to  return  a  "  verdict  of  accidental 
death,"  although  possibly,  in  these  days,  the  powers  of  the 
Act  of  Parliament  which  was  passed  last  year,  and  which 
came  into  force  this  year,  entitled  "The  Employers'  lia- 
bility Act,"  would  have  been  invoked,  to  compel  those  in 
whose  service  the  unfortunate  men  lost  their  lives,  to  com- 
pensate and  make  pecuniary  provision  for  the  maintenance 
of  their  wives  and  families.  I  would  also  respectfully  remind 
Mr.  Caink  that  sewers  that  are  chock  full  of  sewage-gas  feed, 
not  only  the  street  manholes  connected  with  them,  but  every 
house  drain  connected  with  them  with  sewage-gas  also,  as  ex- 
plained in  detail  in  the  paper ;  and  the  moment  such  sewers  are 
surcharged  with  sewage  and  rainfall  waters  above  the  crown  of 
the  drain  at  the  point  where  it  joins  the  sewer,  that  moment 
tlie  interceptor  trap  on  the  drain  will  be  unsealed,  with  the 
result  that  the  foul  sewage-gassed  air  contained  in  the  house 
drain  will  be  forced  into  the  inspection  chamber  and  drains  on 
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the  house  side  of  the  interceptor.  I  myself  have  seen  the  eye- 
piece of  an  interceptor  forced  out  of  its  socket  in  this  way. 
But  as  you  will  gather  from  the  official  reports  and  statistics  of 
the  medical  officers  of  health  of  this  country  from  time  to  time, 
the  number  of  men  who  work  in  public  sewers,  and  who  some- 
times lose  their  lives  in  them,  is,  after  all,  insignificant  in  the 
extreme,  in  comparison  with  the  number  of  people,  young  and 
old,  who  directly  and  indirectly  lose  their  lives  by  breathing 
impure  air — ^rendered  so  by  the  mephitic  vapours  generated  in 
and  given  ofif  by  the  ill-ventilated  drains  and  sewers  of  the 
present  day.  But  by  the  adoption  of  the  Hydro-Mechanical 
system,  street  surface  ventilators  could  be  abolished  altogether, 
so  also  could  the  iron  street-lamp-like  ventilating  shaft  or 
column,  shown  on  Drawing  No.  5,  be  dispensed  with,  and  the 
equivalent  arrangement  shown  in  Drawing  No.  4,  and  marked 
"  R.  A.I.,"  could  be  substituted  for  it.  That  is  to  say,  instead  of 
erecting  more  or  less  costly  iron  ventilating  shafts  in  the  streets, 
which  many  people  regard  as  unsightly  and  insanitary  nuisances, 
an  equivalent  air-inlet  and  reflux-valve  ventilating  apparatus 
could  be  fixed  in  the  street  boundary  wall,  or  in  the  kerb  of  the 
street  parapet  or  footpath,  for  ventilating  the  street  gully  drains 
and  the  sewers  at  the  same  time,  and  at  one-tenth  of  the 
capital  cost  of  the  iron  columns.  Each  gully  drain  thus  in- 
visibly ventilated  would  always  be  productive  of  positive  fresh 
air  ventilating  currents  into  the  sewers.  To  say,  as  has  been 
said  by  Mr.  Gaink  and  others,  that  the  larger  the  volume  of 
fresh  air  that  was  circulated  in  sewers  the  larger  would  be  the 
volume  of  foul  air  that  would  get  out  of  them  into  the  atmo* 
sphere  of  our  house  premises  and  streets  is  absurd — e.g.  if  one 
poured  into  a  vessel  containing  1  oz.  of  pure  whisky  3000  ozs. 
of  pure  water,  the  3001  ozs.  of  liquid  which  the  vessel  would 
then  hold  would  not  be  pure  whisky,  but  pure  whisky  diluted 
with  3000  ozs.  of  pure  water.  In  the  same  way  if  one  diluted 
one  volume  of  sewage-gcussed  air,  which  would  asphyxiate  men 
working  in  sewers,  with  3000  volumes  more  or  less  of  normal 
pure  air,  the  resultant  volume  could  be  breathed,  as  the  air 
of  a  well-ventilated  room  is  breathed,  with  impunity.  With 
regard  to  the  very  practical  question  put  by  Mr.  T  Header 
Smith  (Kettering),  I  hope  presently  to  supply  the  necessary 
replies  in  book  form.  In  the  mean  time  I  may  state  that  two 
separate  egg-shaped  sewers,  3  feet  by  2  feet,  each  to  be  2  miles 
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long,  or  4  mUes  altogether,  flowbg  two-thirds  full  of  sewage, 
and  having  1408  house  drains,  and  282  street  gully  drains 
connected  to  them,  and  for  each  connection  to  contribute  J  cubic 
foot  of  fresh  air  into  them,  plus  50  per  cent,  as  an  allowance  for 
leakages,  could  be  eflSciently  ventilated  by  a  fan  requiring  the 
one-fifth  of  a  horse-power  to  drive  it  and  for  the  motor  to  use 
about  8  British  thermal  units  of  electrical  energy,  costing,  say, 
Id.  per  British  thermal  unit,  would  amount  to  8d.  per  day  only, 
or  at  the  rate  of  about  Id,  per  day  per  1000  of  the  population. 
The  water-gauge  vacuum  necessary  to  create,  to  efifect,  the 
ventilation  would  be  under  1  inch  at  its  maximum — i.e.  at  the 
fan— and  the  plenum  necessary  to  force  the  air  through  the 
filter  and  up  the  outlet  shirft  into  the  atmosphere  would 
be  equal  to  about  ^  inch  or  IJ  inch  of  water  altogether. 
But  at  no  house-drain  interceptor,  or  street-gully  trap,  would 
the  vacuum  caused  by  the  working  of  the  fan  required  to 
ventilate  the  two  separate  hypothetical  egg-shaped  sewers, 
each  to  be  2  miles  in  length  and  both  to  converge  at  or  near 
to  the  fan  chamber,  exceed  ^  inch  of  water,  and  consequently 
there  need  be  no  fear  whatever  that  any  of  the  traps  named 
will  be  unsyphoned,  as  Mr.  Mawbey's  practical  experience  of 
the  system  at  Leicester — I  am  glad  to  find — ^has  enabled  him  to 
testify  to  this  meeting  to-day.  The  cost  of  working  the  Hydro- 
Mechanical  ventilation  system  will  of  course,  vary  according  to 
the  nature  and  quality  of  the  apparatus  to  be  supplied,  the 
volume  and  character  of  the  structural  work  to  be  executed, 
and  the  diameters  and  lengths  of  the  drains  and  sewers  to  be 
ventilated  by  it,  as  already  explained. 

Again,  as  to  what  the  cost  would  be  of  installing  the 
improved  and  ventilated  interceptor  trap  arrangement  in  lieu 
of  the  existing  un ventilated  trap  arrangement,  I  venture  to  say 
that  the  cost  of  the  type  of  house-drain  inspection  chamber 
with  its  interceptor  trap  and  its  other  accessories,  shown  on 
Drawing  No.  1,  plus  the  cost  of  the  additional  ventilating  shaft 
which  is  carried  up  from  the  sewer  side  of  the  interceptor  to  the 
roofs  of  the  houses,  or  elsewhere,  as  Mr.  Whyatt  says  is  done  at 
Torquay  and  by  him  at  Grimsby,  would  amount  to  more  money 
than  would  be  required  to  construct  the  same  size  and  class  of 
inspection  chamber  fitted  complete  with  an  improved  inter- 
ceptor, that  will  ventilate  itself,  and  the  drains  connected  to  it, 
on  the  sewer-  as  well  as  on  the  house-side  of  it,  practically 
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perfectly,  as  stated  in  my  paper  when  describing  more  par- 
ticularly the  Drawing  No.  2  that  accompanied  it. 

One  thing  is  certain,  and  that  is  that  Shone  and  Ault 
cannot,  nor  can  anybody  else,  in  fact,  compare,  fairly  at  least, 
the  costs  of  two  ventilating  systems — the  one  with  the  other — 
nnless  the  diameters  and  lengths  of  the  soil  pipes,  drains,  and 
sewers  to  be  ventilated,  are  the  same  in  each,  and  the  ventila- 
tion efficiency  of  each  is  taken  into  account.  If  the  positive 
Hydro-Mechanical  system  does  that  which  its  advocates  assert 
it  will  do,  and  the  natural  ventilation  system,  so-called,  does 
not,  and  never  can  do,  then  a  comparison  of  costs  between  two 
such  systems  would  be  misleading  and  worse  than  useless. 

The  present  fashionable  plan  of  multiplying  tall  vent  shafts 
for  the  purpose  of  ventilating  sewers,  is  a  poor,  unscientific 
makeshift,  to  say  the  least,  because,  surely,  the  more  vent 
shafts  there  are,  and  the  larger  they  are  in  diameter,  the  greater 
the  volume  of  foul  air  they  will  hold.  The  multiplication  of 
vent  shafts,  whether  their  tops  are  on  one  level  plane  or  other- 
wise, cannot,  when  the  air  within  and  without  them  is  still, 
have  the  effect  attributed  to  them  by  Mr.  Whyatt.  As  well 
expect  such  shafts,  if  filled  with  water  to  one  level  plane,  will 
cause  the  water  to  circulate  within  them,  as  expect  them  to 
cause  the  air  within  them  to  circulate  when  that  air  and  the 
atmospheric  air  without  them  is  in  a  state  of  quiescence. 

Additions  to,  or  abstractions  from,  the  volume  of  water 
in  a  water  main  supplying  shafts  like  the  vent  shafts  used  by 
Mr.  Whyatt,  would  have  the  effect  merely  of  elevating  or 
depressing  the  surface  level  of  the  columns  of  water  within  them 
to  a  very  limited  extent,  and  the  like  effects  would  result  in 
the  vent  air-shafts  by  additions  to  or  abstractions  from  the 
sewage  contents  of  the  sewer.  A  thousand  colliery  shafts,  if 
used  as  vent  shafts  in  the  same  way  that  Mr.  Whyatt  (and 
others)  uses  his  shafts  for  ventilating  the  Grimsby  sewers, 
would  not  ventilate  the  colliery  and  render  it  free  from  gas  and 
fit  for  men  to  work  in.  Ventilation  means,  the  circulation, 
not  the  stagnation,  of  air ;  and  hence  it  is  that  by^the  aid  of  one 
or  two  down-oast  shafts  and  one  up-cast  shaft  on  a  very  large 
colliery,  which  is  mechanically  ventilated,  will  suffice  to  clear 
away  the  gases  evolved  firom  the  coal,  and  render  the  air  of  the 
colliery  workings  inexplosive,  and  fit  in  every  way  for  the 
collier  to  breathe  healthfully. 
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I  confess  that  I  am  surprised  at  what  Mr.  Whyatt,  states 
with  regard  to  the  advisability  or  the  necessity  there  is  for 
ventilating  big  main  sewers  into  which  men  are  obliged  to  enter 
and  work,  and  the  inadvisability  or  non-necessity  there  is,  from 
his  point  of  view,  of  ventilating  small  drains  and  sewers  which 
are  too  small  for  men  to  work  in ;  because  of  the  two  types  of 
sewage-carrying  conduits  the  smaller  is  the  one  which,  for  the 
reasons  given  in  the  report  of  the  late  Sir  Geo.  Buchanan,  on 
the  outbreak  of  enteric  fever  which  occurred  in  Croydon  some 
years  ago — and  a  quotation  from  which  is  given  in  my  paper — 
is  the  more  dangerous  of  the  two. 

I  would  here  respectfully  call  Mr.  Whyatt's  attention  to 
the  recent  discovery  made  by  Major  W.  H.  Horrocks,  r.E.S., 
E.A.M.C.,  whilst  investigating  drain  and  sewer  air  with  a  view 
to  find  out,  amongst  other  things,  whether  or  not  the  interceptor 
trap  was  any  good  as  a  barrier  to  prevent  the  pathogenic  germ- 
laden  air  of  sewers  gaining  access  to  the  private  house  drains ; 
which  discovery  he  communicated  to  the  Royal  Society  in  a 
paper  which  he  read  before  that  Society  on  February  7  last, 
and  in  which  he  demonstrated  conclusively  the  fact  that  the 
water-seals  of  interceptor  traps  are  effectual  for  the  purpose ; 
as  the  accidental  bredcage  or  removal  of  the  inspection-eye  of 
one  of  the  interceptor  traps  on  thel  drains  experimented  upon, 
revealed  the  fact  that  by  the  omission  of  the  trap,  the  sewer  air 
containing  dangerous  pathogenic  germs  passed  freely  into  the 
private  house  drain.  This,  I  submit,  proves  that  it  is  a  most 
dangerous  practice  to  ventilate  sewers  via  ventilating  pipes  or 
drains,  as  is  done  in  Grimsby  and  Torquay,  without  the  inter- 
position of  interceptor  traps. 

Ill-ventilated  drains  joined  to  ill-ventilated  sewers  un- 
doubtedly produce  insanitary  conditions,  which  cause  epidemics 
of  tjrphoid  and  other  preventable  diseases,  as  the  following 
extract  from  a  recent  issue  of  the  Western  Mail  will  exemplify : 

"  Ehymnby. 

"  Typhmd,  Diphtheria,  and  Sewer  Gas. 

'*  Mr.  Thomas  Jenkins,  J.P.,  presided.  The  Medical  Officer 
of  Health  reported  that  there  had  been  twenty-eight  cases  of 
typhoid  fever,  and  three  deaths.    He  had  attributed  the  fever 
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in  the  upper  district  to  sewer  gas,  through  insufficient  ventilation 
of  the  main  sewers,  although  the  drains  of  a  large  number  of 
the  houses  were  properly  ventilated  by  pipes  reaching  above 
the  roof.  He  was  still  of  opinion  that  sewer  gas  was  the  chief 
cause,  and  he  recommended  that  the  main  sewers  be  better 
ventilated.  Of  diphtheria  there  were  twenty  cases.  Sewer  gas, 
no  doubt,  contributed,  but  was  not  the  chief  cause." 

The  above  is  only  a  sample  of  thousands  of  similar  reports 
which  have  been  issued  from  time  to  time  by  the  Medical 
Officers  of  Health  in  this  country;  and  feeling  absolutely 
confident,  as  I  and  my  partner  do,  that  by  substituting  our 
hydro-mechanical  system  for  the  existing  inefficient  venting 
system  of  ^  drain  and  sewer  ventilation,  an  end  would  be  put  to 
such  catastrophes  as  occurred  at  Bhymney,  we  must  be  pardoned 
for  condemning  every  system  of  ventilation  which  is  not  in 
accord  with  sound  scientific  and  sanitary  principles.  I  believe, 
moreover,  that  instead  of  the  initial  and  annual  costs  which  the 
Torquay  and  Grimsby  plans  of  imperfectly  ventilating  the 
private  drains  and  the  public  sewers  being  less,  will,  if  any- 
thing, be  more  than  the  initial  and  annual  costs  attendant  upon 
the  adoption  of  our  Hydre-Mechanical  plans  of  ventilation. 

I  have  to  thank  Mr.  Whyatt  of  Grimsby,  on  the  one  hand, 
and  Mr.  Hayward  of  Battersea,  on  the  other,  for  drawing  the 
attention  of  those  interested  in  the  subject  of  sewer  ventilation, 
to  the  fact  that  sewers  which  are  the  recipients  of  both  sewage 
and  rain-fall  at  times  are  inundated,  when,  of  course,  house 
drains  on  such  occasions  are  inundated  also,  and  the  sensitive 
reflux  air  valve  fixed  above  the  house  drain  interceptor,  as  shown 
in  Drawings  Nos.  2  and  3,  might  then  be  submerged  in  sewage 
waters,  in  which  event  the  reflux  air  valve  might  be  dis- 
arranged, and  would  not  afterwards— ^o  tern,,  at  least — work 
properly.  But  where  sewers  and  drains  are  liable  to  be  flooded, 
the  air  inlet  and  reflux  valve  should  be  fixed,  as  it  always  could 
be  inexpensively  fixed,  above  the  highest  flood-level  mark  in 
the  house-drain  interceptor  inspection  chamber;  or  the  valve 
box,  etc.,  could  be  fixed  high  and  dry  above  ground,  just  as  mica 
flap-valve  boxes  are  placed  as  illustrated  on  Drawing  No.  1. 
I  am,  indeed,  very  gratified  to  find  that  so  many  members — 
four  of  them  bdng  ex-presidents  of  the  Association — have 
taken  part  in  the  discussion  of  my  paper,  as  it  is  evidence  of 
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the  fact  that  they  take  a  genuine  interest  in  the  subject 
on  which  it  treats,  and  which,  as  I  stated  at  the  b^inning 
of  my  paper,  I  regard  as  one  of  supreme  importance  to  the 
members  of  your  Association — none  more  so ;  and  this  truism, 
in  my  opinion,  will  grow  upon  you  all,  including  the  two 
members  who  are  apparently  opposed  to  sewer  ventilation  of 
any  kind  whatever,  in  proportion  to  the  time  which  each  will 
devote  to  the  study  of  correct  pneumatic  principles,  by  the 
application  of  which  alone  the  economical  and  sanitary  ventila- 
tion of  soil  pipes,  drains,  and  sewers  can  be  universally  brought 
about  in  this  and  every  other  country,  where  the  so-called 
English  water-carriage  system  of  sewage  removal  is  in  vogue. 
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NOTES   ON   TRAMWAY  WEAR  AND 

MAINTENANCE. 

By  C.  F.  WIKE,  MJnst.O.E.,  City  Engineer,  Sheffield. 

Singe  the  Annual  Meeting  in  July,  1902,  when  the  writer  con- 
tributed a  paper  on  Tramway  matters,  experience  in  this  branch 
of  municipal  engineering  has  considerably  advanced,  and  he 
returns  to  the  subject  not  merely  to  place  before  the  Associa- 
tion particulars  relating  to  a  single  town,  but  also  with  the 
object  of  inducing  other  engineers  interested  to  give  similar 
information,  and  so  arrive  at  a  comparison  of  figures  which  may 
be  of  general  benefit. 

As  the  specification  and  other  particulars  relating  to  the 
Sheffield  tramways  have  been  revised  in  the  mean  time,  a  few 
further  details  may  not  be  out  of  place. 


Particulars  as  to  Sheffield  Tramways. 

The  length  of  tramways  is  36  miles  of  route,  equal  to  nearly 
70  miles  of  single  track,  and  the  permanent  way  cost  442,242/. 
The  population  served  is  approximately  450,000.  The  steepest 
gradient  is  about  1  in  9*5,  and  the  sharpest  curve  has  a  radius 
of  38'. 

Specification  of  Rails, — The  rails  are  of  British  Standard 
Section  No.  5 ;  their  length  is  60',  and  their  weight  110  lbs.  per 
yard.  The  older  rails,  as  to  the  wear  of  which  statistics  are  given, 
were  of  a  diflferent  section  (see  Vol.  XXVIII.  of  **  Proceedings," 
page  256,  and  accompanying  diagram  "B"),  and  weighed 
108  lbs.  per  yard. 

The  analysis  of  the  rails  supplied  under  the  first  contract 
and  the  present  one  are  given  in  parallel  columns  overleaf. 

2  c 
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First  contract. 

Present  ooQtract. 

Carbon     

0-35  to  0*45  percent. 

0-40  to  0-50  per  cent. 

Silicon     

Not  more  than  01 

Not  more  than  01        ,. 

Sulphur 

„          „      01 

„       008      „ 

Anenic 

„       008      „ 

PhoBphorus 

Not  more  than  006 

.,          „       008      „ 

Copper     

— 

,.       008      „ 

Manganese 

No  other  matenal  present 
except  iron  and  manga- 

Not lesi  than  070,  and  not 
more  than  110  per  cent. 

nese 

The  writer^  although  a  Member  of  the  Sub-Committee  of  the 
Engineering  Standards  Committee  appointed  to  deal  with  tram 
rails,  does  not  in  all  respects  agree  with  the  Standard  Specifica- 
tion. He  thinks  too  great  a  latitude  is  given  in  the  analysis 
and  that  the  mechanical  tests  specified  are  not  altogether 
sufficient,  therefore,  although  the  Standard  Section  of  rail  has 
been  adopted,  the  Standard  Specification  is  not  entirely 
adhered  to. 

Joints. — The  Standard  Specification  has  also  been  applied  to 
the  fishplates.  Each  joint  is  secured  with  G  pairs  of  nuts  and 
bolts,  weight  about  2^  lbs.  per  pair,  and  Ibbotson's  lock  nuts  are 
used.  Except  where  some  special  device  is  adopted,  a  piece  of 
old  rail  about  2'  long,  inverted,  is  placed  under  the  joint, 
riveted  to  the  flange  of  the  running  rail.  Cross  anchors 
are  also  used  at  20^  intervals.  The  bonds  are  of  the  Crown 
solid  type.  The  rail  ends  are  placed  close  together,  without 
any  aUowance  for  expansion.  Diagram  ''A"  illustrates  this 
rail  joint. 

A  large  number  of  special  joints  have  also  been  tried, 
including  some  which  aim  at  perfect  rigidity,  others  which  are 
designed  to  give  elasticity,  welded  joints,  various  anchors,  and 
sleeper  construction,  as  well  as  the  renewable  joint  plates  intro- 
•duced  by  Mr.  Arthur  Brown  (City  Engineer,  of  Nottingham), 
which  have  only  recently  been  used  in  Sheffield. 

Points  and  Crossings, — All  points  and  crossings  are  now  of 
manganese  steeL  The  points  are  12^  long,  and  the  crossings 
are  of  the  "leg"  type  about  5' to  6'  long.  The  points  are 
on  the  twin  movable  principle,  which  may  add  a  little  to  the 
first  expense,  but  reduces  the  bumping  and  noise  as  compared 


Digitized  by  VjOOQ IC 


VOTES  ON  TR^WAY  WS^R  AVD  MAINTENANCE. 


387 


with  dummy  or  open  points.  Benewable  insets  for  the  wearing 
parts  have  not  been  adopted. 

Cancrete. — The  rails  are  laid  and  jointed  before  the  concrete 
is  laid,  experience  showing  that  by  this  method  there  is  less 
likelihood  of  subsequent  loosening,  and  the  conci-ete  is  always 
carried  over  the  flange  of  the  rail.  The  proportions  used  are 
six  of  broken  stone  and  sand  to  one  of  Portland  cement,  except 
under  the  rails^  where  one  part  of  cement  is  used  to  five  parts 
of  broken  granite  and  sand. 

OenercU  Cost  of  Bepairs  and  Rmewah. — Electric  traction 
has  been  in  use  in  Sheffield  for  nearly  eight  years,  the  town 
having  been  one  of  the  earliest  to  adopt  the  system,  so  there  is 
a  fair  amount  of  experience  available  as  to  the  cost  of  repairs. 

The  following  table  shows  the  cost  for  each  year  since  the 
lines  were  opened : — 


Tear  eDding  March  25. 

ToUleottofrepolra. 

Cost  per  mlle^>f  dngle 
track. 

Coit  per  car  mile. 

£       f.     d. 

*     I.      d. 

Pence. 

1900  (7  months) 

4    ft    7 

0    3    2 

0-002 

1901     

1163    5    5 

28    8    2 

0148 

1902    .. 

3042    4    6 

60  12    7 

0-207 

190S    .. 

8582  10  10 

57    7    7 

0177 

1904    .. 

8570    8  10 

129    2    5 

0-856 

1.905    .. 

9456  10    1 

139  13    6 

0-375 

1906    .. 

7775  14    4 

111  19    5 

0-299 

1907    .. 

7079    3    4 

101    9    0 

0-249 

An  explanation  is  perhaps  necessary  as  to  the  somewhat- 
sudden  rise  and  subsequent  fall  in  the  cost  of  repairs.  This  is 
due  first  to  the  fact  that  some  of  the  routes  were  laid  with  tar 
macadam — a  fonn  of  construction  known  at  the  time  to  be 
unsuitable— which  has  since  been  replaced.  Some  of  the 
earlier  routes  were  also  for  economical  reasons  laid  on  old 
concrete  foundations,  and  these  required  heavy  repairs  during 
the  years  1903-4  and  1904-5.    . 

The  cost  of  repairs  is,  perhaps,  nojt  of  gr^jb  value  unless  also 
accompanied  by  figures  as  to  renewals,  a|id  th^s^e  have  worked 
out  4t3  fellow^  l-^ 
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Year  ending  March  25. 

Total  coat  of  renewals. 

Cost  per  mile  of  single 
track. 

Coat  per  car  mile. 

£     t.     d. 

£     9.     d. 

Pence. 

1900  (7  months) 

— 

— 

— 

1901     

539     1     4 

13     3    6 

0068 

1902     

1,971  12  10 

39     5  11 

0134 

1903    

— 



1904     

3,141     9    4 

47    6    7 

0131 

1905    

2,587  13    9 

38    4    5 

0102 

1906    

6,828    9    3 

98  10    5 

0-263 

1907    

12,073  15    7 

173    4    0 

0-425 

The  expenditure  under  these  headings  for  the  earlier  years 
was  trifling.  Lately  the  figures  have  been  increased  by  the 
conversion  of  tar  macadam  tracks  to  wood — an  item  which 
would  not  have  appeared  had  the  work  been  carried  out  at  first 
in  a  more  permanent  manner — and  now,  in  the  eighth  year  of 
the  life  of  the  tramways,  substantial  renewals  in  the  ordinary 
sense  of  the  word  ar^  commencing.  Further  extensive  work  is 
in  view  for  next  year,  and,  this  door  having  been  opened,  it 
is  difficult  to  tell  when  it  will  again  be  closed.  -  The  tendency 
is  to  make  the  new  work  more  substantial ;  but,  on  the  other 
hand  (as  Column  4  of  the  accompanying  statement  shows),  the 
frequency  of  the  car  traffic  steadily  increases,  and  heavier  cars 
are  being  used,  so  that  the  annual  wear  and  tear  are  greater. 

In  comparing  the  cost  of  repairs  and  renewals  in  different 
towns,  not  only  should  the  age  of  the  track  and  the  car  mileage 
be  considered,  but  also  the  relation  of  the  latter  to  the  length 
of  track.  Obviously  on  a  system,  with  heavy  traffic  (in  Sheffield 
there  are  annually  about  100,000  car  miles  to  each  mile  of 
single  track)  the  cost  of  repairs  must  be  greater  than  for  a 
system  with  light  traffic.  The  heavy  gradients  too  are  a  cause 
of  much  greater  expense  in  the  matter  of  repairs  and  renewals. 

However  carefully  statistics  may  be  prepared,  it  will  still 
be  impracticable  to  exactly  compare  one  town  with  another 
as  each  has  its  own  peculiar  features,  and  there  is  abo  the 
vehicular  traffic  to  consider.  It  may  be  argued  that  the  effect  of 
such  traffic  on  tram-rails  is  negligible,  and  the  contention  may 
be  sound  if  applied  to  towns  where  there  is  ordinary  traffic 
only.  In  many  of  the  Yorkshire  and  Lancashire,  towns,  how« 
ever,  where  the  loads  are  heavy  and  the  traffic  frequent,  the 
cost  of  repairs  is  considerably  increased  in  this  way.  The  rail 
numbered  1  on  diagram  ^'B''  had  taken  very  little  tramway 
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traffic;  in  fact,  it  formed  part  of  a  track  not  used  for  any 
regular  service,  yet  it  was  worn  to  such  an  extent  that  an 
accident  was  caused,  and  a  new  rail  had  to  be  substituted. 

This  diagram  also  shows  sections  of  several  worn  rails  taken 
up  on  busy  routes,  and  attention  is  called  to  the  extraordinary 
effects  of  the  wear  to  which  they  have  been  subjected.  In  most 
cases  the  groove  has  widened  to  a  much  greater  extent  than 
might  have  been  anticipated,  and  this  is  attributed  largely  to 
the  action  of  the  wooden  slipper  brakes,  the  rails  genendly 
having  been  taken  from  tracks  wjith  a  falling  gradient.  This 
is  a  proof  that  heavy  gradients  insur  more  cost  in  repairs  and 
renewals.  Not  only  haye  the  brake  blocks  worn  away  the 
rails,  but  they  have  also  forced  the  check  outwards.  The  rails 
of  which  these  are  fair  specimens  were  of  low  carbon,  but  they 
have  worn  very  evenly  and  given  good  running  till  the  last 
without  showing  signs  of  corrugation.  Particulars  respecting 
each  rail  are  given  on  the  accompanying  schedule. 

Corrugation, — Touching  for  a  moment  on  this  point,  although 
there  is  a  certain  amount  of  corrugation  in  Sheffield,  the  trouble 
has  not  been  so  pronounced  as  in  some  other  towns.  Occasionally 
the  corrugations  disappear  of  themselves.  When  treatment  is 
required,  the  most  hopeful  method  seems  to  be  by  attaching 
grinding  blocks  to  a  car.  Discovery  of  the  cause  seems  as  far 
away  as  ever,  and  so  far  no  common  factor  has  been  observed. 
There  are  corrugations  on  rising  and  falling  gradients,  on  straight 
tracks  and  curves,  on  loose  rails  and  rails  which  are  quite  rigid, 
on  welded  track  and  track  laid  on  sleepers ;  it  appears  in  some 
rails  after  years  of  wear,  and  on  others  immediately  they  are  in 
use,  nor  is  it  confined  to  high-carbon  or  low-carbon  rails.  In 
one  case  it  has  appeared  on  rails  used  as  a  temporary  track, 
with  a  very  flexible  bed,  in  a  few  days,  although  such  rails  had 
been  under  regular  and  heavy  traffic  for  eight  or  nine  years 
without  any  sign  of  corrugation  being  noticed. 

Special  Mcmioah, — With  reference  to  methods  of  work,  only 
one  or  two  special  cases  need  be  refen-ed  to.  An  interesting 
renewal  now  in  progress  is  in  South  Street  Moor.  This  is  a 
street  600  yards  long,  the  carriage-way  of  which  has  an  average 
width  of  36'.  The  daily  number  of  car  journeys  over  each  track 
is  approximately  1200,  and  the  work  is  being  done  without  any 
suspension  or  curtailment  of  the  tramway  traffic.  The  old 
wood  blocks  having  been  previously  moved,  on  the  night  of 
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Saturday,  May  24,  the  whole  of  the  up  track  (600  yards)  was 
shifted  bodily  6'  6"  out  of  its  original  position  to  the  side  of  the 
road,  and  temporary  connections  made  at  either  end.  The 
operation  occupied  about  8  hours,  and  the  full  service  of  cars 
has  since  been  running  over  the  old  track  in  its  temporary 
position  without  mishap.  Two  trenches  about  18''  wide  and 
12"  deep  were  cut  for  the  whole  length  of  the  street  through 
the  old  concrete,  this  being  necessary  on  account  of  the  adoption 
of  sleeper  construction.  New  GC  railg  with  ends  splayed  to  an 
angle  of  46  degrees  were  then  placed  in  position  on  longitudinal 
wooden  sleepers,  fished  up,  and  the  trenches  were  filled  in  with 
new  concrete,  this  being  completed  on  Jime  3,  or  8  days  after 
moving  the  old  track. 

In  the  mean  time  the  vehicular  traffic  had  been  continued 
over  half  the  width  of  the  street  until  May  30,  when  the 
down  track  was  dealt  with  in  precisely  the  same  way.  The 
new  up  track  was  in  full  use-  by  June  12,  and  the  down 
track  by  June  16,  or  about  three  weeks  after  the  commence- 
ment of  the  work,  and  that  without  disturbing  the  car 
traffic. 

In  his  paper  five  years  ago,  the  Author  referred  to  a  special 
junction  of  manganese  steel  which  had  then  been  laid  a  few 
months.  The  work  was  remarkable  as  being  perhaps  the  most 
important  manganese  junction  carried  out  at  the  time.  Not 
only  was  it  intricate  on  account  of  the  number  of  rails  and 
points,  but  the  shape  and  levels  made  it  all  the  more  difficult. 
After  nearly  6  years'  wear,  during  which  period  it  is  calculated 
there  have  been  about  6  million  car  journeys,  efficient  service  is 
still  being  obtained,  but  the  parts  which  take  the  greatest  wear 
are  worn  out,  and  in  September  next  the  junction,  with  additional 
points  and  cuitcs  (diagram  "  C  ")  is  to  be  relaid  (again  in  man- 
ganese steel)  at  an  estimated  cost  of  2400/. 

To  avoid  undue  length,  the  matters  referred  to  in  tliis  paper 
have  been  dealt  with  in  a  brief  and,  perhaps,  summary  manner, 
but  any  further  point  which  may  present  itself  can  be  explained 
in  a  later  communication. 

Engineers  scarcely  seem  to  have  been  as  fully  alive  as 
the  managers  to  the  necessity  of  comparing  their  results^ 
standardising  them,  and  utilising  one  another's  experience, 
and  it  is  suggested  that  if  Statistics  as  to  the  cost  of  repairs 
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and  renewals  could  be  compiled  and  published,  possibly  on  the 
lines  of  the  appended  table,  it  would  be  an  advantage. 

The  principal  object  of  this  paper  is  to  induce  other 
engineers  responsible  for  tramway  permanent  way  also  to  place 
their  experience  and  figures  at  the  disposal  of  the  Association, 
and  it  is  hoped  they  will  express  their  opinion  as  to  the  desira- 
bility of  standardising  and  publishing  the  cost  of  repairs  and 
maintenance,  possibly  on  some  such  lines  as  those  indicated. 


PARTICULARS  AS  TO  RAILS  SHOWN  ON  DL/LGRAM  «  B." 
No.  1.  Blank  Street  (Double  Track). 

Rail  taken  up  on  disused  track  after  little  service,  but  worn  by 
vehicniar  traffic. 

Life  of  rail,  78  months. 

Carbon,  0*35  to  0*45  per  cent 
No.  2.  Barber  Road  {Single  Track). 

Gradient,  1  in  11. 

Radius  of  curve,  130  feet. 

Life  of  rail,  92  months. 

Car  journeys,  766,584. 

Carbon  in  rail,  0*35  to  0*45  per  cent. 
No.  3.  South  Street  Moor  {DoutHe  Tro/ck). 

Gradient,  1  in  542. 

Radius  of  curve — straight  track. 

Life  of  rail,  93  months. 

Car  journeys,  2,938,658. 

Carbon  in  rail,  0*35  to  0*45  per  cent. 
No.  4.  Wcdngate  (Double  Track). 

Gradient,  1  in  15. 

Radius  of  curve,  150  feet 

Life  of  rail,  84  months. 

Car  journeys,  2,505,208. 

Carbon  in  rail,  0*35  to  0*45  per  cent. 
No.  5.  Haymarket  {Double  Track). 

Gradient,  1  in  25. 

Radius  of  curve,  230  feet. 

Life  of  rail,  84  months. 

Car  journeys,  2,505,208. 

Carbon  in  raU,  0*35  to  0*45  per  cent. 
No.  6.  High  Street  (DoubU  Track). 

Gradient,  1  in  23. 

Radius  of  curve — straight  track. 

Life  of  rail,  84  months. 

Car  journeys,  2,134,561. 

Carbon  in  rail,  0-35  to  0*45  per  cent. 
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Diagram  C. 


To /ace  p.  392. 
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DISCUSSION. 


Mr.  J.  E.  FiNDLAY :  Mr.  Wike's  paper  deals,  I  think,  with 
one  of  the  most  important  matters  falling  to  be  dealt  with 
by  Surveyors.  Although  attempts  have  recently  been  made  in 
various  quarters  to  have  the  repairs  of  the  tramways  trans- 
ferred to  the  Tramway  Department,  no  good  reason  has  been 
brought  forward  for  such  a  drastic  change  of  policy,  and  to  my 
mind  there  is  no  doubt  that  work  of  this  sort  can  best  be 
carried  out  by  the  Surveyor's  Department,  and  dual  control  of 
the  street  paving  will  never  prove  satisfactory.  In  the  section 
of  Mr.  Wike's  paper  dealing  with  cost  of  repairs  and  renewals 
it  would  be  advantageous  if  Mr.  Wike  would  clearly  define 
what  constitutes  a  renewal,  and  what  a  repair,  but  it  is  to  be 
presumed  that  when  new  paving  setts  are  put  in,  for  instance, 
tliis  will  constitute  a  renewal.  The  upkeep  of  the  track  is,  I 
think,  likely  to  prove  one  of  the  most  costly  and  diflScult 
matters  in  connection  with  tramways,  and  it  is  only  now  that 
Engineers  are  beginning  to  thoroughly  realise  this.  In  Leith 
we  have  an  exceedingly  heavy  lorry  traffic  on  certain  streets 
near  the  docks  where  the  car  service  is  not  very  frequent,  in 
consequence  of  which  the  lorries  keep  on  the  tram  lines,  and, 
as  a  result,  the  best  whinstone  setts  get  so  much  worn  alongside 
the  rail,  that  they  last  only  nine  months.  Granite  setts  have 
also  be6n  tried,  with  better  results,  but  even  these  lasted  only 
about  eighteen  months.  We  have  now  adopted  a  new  style 
of  chilled  blocks,  which  is  giving  great  satisfaction,  and 
which  will  apparently  make  the  life  of  the  paving  the  same  as 
the  life  of  the  rail.  These  blocks  are  set  in  pairs,  and  weigh 
only  4  lbs.  each  as  compared  with  the  ordinary  4-inch  chilled 
block,  which  in  some  cases  weighs  as  much  as  21  lbs.  The 
expense  is  therefore,  very  much  less,  being  about  800/.  per 
mile  of  single  track  when  laid  on  the  four  sides  of  the  rail,  and 
they  are  more  efficient,  being  free  from  slipperiness,  and  having 
no  tendency  to  work  loose.  Mr.  Wike's  suggestion  that  figures 
as  to  the  cost  of  repairs  and  renewals  should  be  tabulated  is  an 
excellent  one,  and  I  can  only  express  the  hope  that  it  wiU  be 
adopted. 

Mr.  H.  T.  Wakelam  :  I  would  add  my  meed  of  thanks  to 
Mr.  Wike  for  his  lucid  and  valuable  notes  on  "  Tramway  wear 
and  Maintenance." 
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The  diagrams  of  rails  showing  the  gradations  of  wear  on 
the  treads  are  most  interesting  and  useful,  and  the  tabulated 
statistics  of  cost  of  repairs  and  renewals  will  be  most  valuable 
in  the  proceedings  of  this  Association. 

Mr.  Wike's  notes  on  corrugation  are  also  of  much  value  on 
a  problem  connected  with  tramways  and  their  maintenance. 
I  use  the  word  problem  advisedly,  as  I  do  not  think  any  true 
reason  has  yet  been  assigned  to  the  cause  of  the  trouble.  It 
may  be  of  some  interest  to  the  Members  of  the  Association  to 
learn  that  in  all  my  travels  over  the  system  carried  out  by  us 
in  the  County  of  Middlesex  I  have  not  noticed  a  single  length 
of  corrugated  rail,  although  parts  of  the  tramway  system  have 
been  subjected  to  very  heavy  wear  for  four  years  past.  We 
may  be  lucky  in  this  respect,  and  our  troubles  in  this  connection 
may  yet  be  in  store  for  us. 

The  analysis  of  the  steel  specified  by  me  for  rails  must  be 
as  follows; — Carbon  from  0*50  to  0*60  per  cent.;  manganese 
from  07  to  I'lO  per  cent. ;  silicon  (maximum)  0*20  per  cent. ; 
phosphorus  (maximum)  008  per  cent. ;  sulpur  (maximum)  0-06 
per  cent. 

The  high  percentage  of  carbon  may  account  for  our  im- 
munity from  corrugation.  All  the  special  work  points  and 
crossings  used  in  our  scheme  are  wholly  made  of  the  best 
manganese  steel. 

I  quite  agree  with  Mr.  Wike  that  some  sort  of  publication 
of  the  cost  of  repairs  and  maintenance  of  the  up-keep  of  electric 
tramway  systems  would  be  most  interesting  and  useful. 
~  Mr.  H.  Mattinson  :  I  desire  to  express  my  appreciation  of 
Mr.  Wikes'  paper  on  tramway  wear  and  maintenance.  It  is 
a  subject  of  even  more  importance  to-day  than  that  of  con- 
struction, and  the  paper  will  no  doubt  throw  a  light  on  the 
effect  of  certain  modes  of  construction  on  the  cost  of  the 
maintenance. 

Numerous  forms  of  special  joints  are  mentioned  in  the 
paper  as  having  been  adopted  in  Sheffield.  It  would  be 
instructive  if  the  Author  could  give  the  results  of  the  use  of 
each,  now  or  at  a  later  date  if  a  longer  period  be  required  for 
investigation. 

As  regards  the  use  of  manganese  steel  for  points,  whilst 
paying  every  tribute  to  manganese  steel,  I  consider  its  adoption 
for  the  whole  of  the  point  rather  an  extravagance,  and  its  value 
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to  lay  in  the  renewable  centre  plates.  The  natural  object  in 
the  design  of  points  and  crossings  would  be  to  obtain  a  life 
equal  to  that  of  the  adjacent  track  work,  neither  more  nor  less, 
as  one  would  not  care  to  renew  a  route  with  new  rails  on  to 
largely  worn  special  work.  Again,  whatever  material  the  point 
and  crossing  may  be  made  of,  there  is  a  maximum  of  wear  at 
the  intersection  of  the  treads.  The  advantage  of  the  hardened 
i-enewable  centres  is  that  such  concentrated  wear  may  be  met 
by  replacing  such  centre,  and  this  principle  will  apply  to  what- 
ever material  the  point,  etc.,  is  composed  of.  My  experience  is 
that  with  cast-steel  points  and  iron-bound  rail  crossings,  both 
having  renewable  centre  plates,  the  life  of  the  points  and  cross- 
ings is  equal  to  that  of  the  adjacent  track,  and  the  bump  at  the 
intersection  of  the  treads  is  avoided  by  renewing  the  centres  as 
frequently  as  required,  the  cost  being  relatively  a  trivial  matter. 
Begarding  double  switch  points,  they  certainly  give  easier 
running,  but  the  cost  is  a  matter  for  consideration. 

To  pi-ocure  costs  of  track  maintenance  in  a  manner  that  will 
admit  of  comparison  between  different  systems  is  a  difficult 
matter.  In  the  Author's  figures  he  explains  that  the  replace- 
ment of  tar  macadam  is  included,  and  similar  special  repairs 
must  occur  in  every  system.  Again,  the  avenge  cost  per  mile, 
whilst  useful  and  interesting  as  regards  the  particular  system, 
does  not  compare  with  the  average  of  another  system  where  the 
traffic  considerations  are  different.  The  cost  per  car  mile  seems 
to  be  the  only  unit  comparable  with  all  systems,  the  defect, 
however,  is  that  the  unit  is  so  small.  Whatever  the  unit,  both 
renewals  and  repairs  together  are  essential  The  question  of 
anchoring  is  still  a  vexed  one,  and  it  would  be  interesting  to 
hear  if  the  Author  has  relative  costs  in  maintaining  anchored 
and  uuauchored  track.  One  great  difficulty  in  connection  with 
anchoring  is  the  trouble  which  arises  when  the  ground  subsides, 
however  slightly,  and  the  rails  require  a  little  lifting  and 
packing.  These  slight  subsidences  constantly  take  place  on 
the  lines  in  my  charge,  and  I  am  impressed  with  the  difficulties 
that  would  arise  in  such  instances. 

Corrugations  ai*e  becoming  a  large  item  in  tramway  main- 
tenance both  from  the  necessity  of  their  removal  and  the 
disturbance  they  cause  to  the  road  bed  and  paving.  It  is 
noticeable  in  tlds  connection  how  slowly  the  corrugations  form 
in  the  wet  seasons,  whilst  they  appeal*  in  a  very  short  time  iu 
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dry  weather.  I  have  noticed  that  wherever  a  crossing  or  a 
depression  at  a  joint  occurs,  a  similar  depression  commences 
to  form  in  the  opposite  rail  of  the  track,  even  though  such  rail 
be  quite  continuous  at  such  point.  I  would  suggest  as  useful 
information,  records  of  the  approximate  number  o^  cars  that 
have  passed  over  lines  with  the  corresponding  depth  of  wear  on 
the  rail.  This  would  enable  an  estimate  to  be  made  of  the 
probable  life  of  a  route  under  a  given  service.  Vehicular  traffic 
has  undoubtedly  a  wearing  effect  on  the  rail,  which  is  relatively 
larger  on  lines  having  a  small  service  to  those  with  a  frequent 
service.  The  effect  of  this,  however,  on  lines  of  average  service 
might  be  neglected. 

COMMUNICATED   REPLY. 

Mr.  Wike  :  In  Mr.  Findlay's  contribution  I  am  pleased  to 
note  he  refers  to  the  question  of  who  should  control  Tramway 
Permanent  Way.  It  seems  to  me  that  if  the  matter  is  fairly 
and  thoroughly  considered  there  can  be  no  doubt  as  to  the 
answer — that  the  responsibility  should  remain  with  the  engineer. 
One  strong  reason  is  that  the  Tramways  are  part  of  the  High- 
ways, and  few  wiU  be  bold  enough  at  this  time  to  suggest  that 
these  ought  to  be  under  dual  control.  Another  is  that  the 
manager  is,  or  should  be,  first  and  foremost  a  commercial  man, 
and  the  upkeep  of  the  track — which,  as  Mr.  Findlay  puts  it, 
is  Ukely  to  prove  one  of  the  most  costly  and  difficult  matters 
in  connection  with  tramways — should  have  the  benefit  of  the 
special  training  and  technical  knowledge  of  the  engineer.  Mr. 
Findlay  inquires  as  to  the  dividing  line  between  repairs  and 
renewals :  broadly  speaking,  when  new  materials  are  used  the 
cost  is  debited  to  "  renewals,"  when  it  is  simply  a  question  of 
repair,  the  cost  is  charged  accordingly.  It  is  difficult  to  lay 
down  an  absolute  line  of  division,  the  matter  is  one  where 
discretion  must  come  in.  What  he  says  as  to  the  wear  caused 
by  vehiculai*  traffic  along  the  tram  rails  agrees  with  my  ex- 
perience, but  the  wear  has  not  been  so  rapid  with  us ;  possibly 
we  have  used  a  harder  granite. 

In  reply  to  Mr.  Wakelam's  remarks  as  to  the  immunity 
from  corrugation  of  the  County  of  Middlesex  Tramways,  our 
experience  in  Sheffield  was  that  for  several  years  corrugation 
was  entirely  absent,  but  in  later  yeai*s  it  has  appeared  in  many 
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places,  a  fact  which  gives  colour  to  the  contention  of  many 
engineers  that  this  trouble  is  due  to  the  worn  gearing  of  the 
cars.  Though  this  theory  seems  a  reasonable  one  I  would  not 
like  at  present  to  identify  myself  with  it. 

Mr.  Mattinson  asks  the  result  of  our  trials  of  experimental 
joints.  One  of  the  difficulties  of  these  experiments  is  that,  if 
the  joint  is  at  all  a  good  one,  many  years  must  elapse  before  a 
thorough  comparison  can  be  made  between  it  and  other  good 
types  of  joints,  therefore  the  time  has  not  arrived  when  a  full 
comparison  can  be  made.  Bespecting  the  use  of  manganese 
steel  for  points,  we  have  lately  got  in  tenders  for  both  manganese 
steel  and  for  the  type  of  point  which  Mr.  Mattinson  prefers. 
We  have,  however,  found  the  price  of  the  latter  somewhat 
higher.  Inquiries  I  have  made  from  engineers  as  to  renewable 
centre  plates  show  there  is  often  a  difficulty  in  effecting  the 
renewal,  and  I  believe  their  use  is  only  on  a  small  scale.  The 
extra  cost  of  double-switch  points  compared  with  the  old- 
fashioned  dummies  does  not  seem  to  me  serious  compared  with 
the  more  efficient  results  obtained.  I  have  experienced  no 
difficulty  such  as  Mr.  MatUnson  mentions  through  anchoring. 
Cases  of  subsidence  of  foundation  have  been  exceedingly  rare 
and  on  a  very  small  scale.  Possibly  the  difference  in  our 
experience  in  this  respect  is  due  to  the  track  which  Mr. 
Mattinson  has  in  his  charge  not  being  concreted  right  across. 
Lastly,  with  regard  to  corrugations,  I  have  not  found  the  result 
so  serious  as  Mr.  Mattinson  appears  to  have  done,  but  perhaps 
the  experience  in  Sheffield  has  been  more  fortunate.  What  he 
says  as  to  depressions  forming  in  rails  opposite  the  crossings  is 
quite  correct. 

In  conclusion,  I  would  like  to  emphasise  the  suggestion 
already  made,  that  other  engineers  should  tabulate  and  publish 
the  cost  of  track  repairs,  information  that  would  be  of  great 
general  use. 
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BUILDING  LAWS  OF 
AMERICAN   versus  BRITISH   CITIES. 

By  ERNEST  E.  MATTHEWS,  A8S0C.M.Inst.C.E.,  F.B.S.E. 
BoRouaH  Engineer,  Bridlington. 

The  Author  in  this  Paper  has  endeavoured  to  set  forth  in  a 
tabulated  form  as  far  as  possible  the  salient  points  in  con- 
nection with  the  Building  Regulations  of  the  principal  cities 
of  the  United  States  of  America,  and  also  of  some  of  the  chief 
cities  and  county  boroughs  of  this  country,  and  to  show  that 
the  regulations  in  the  former  are  far  more  stringent  than  in  the 
latter,  and  to  draw  attention  to  many  of  the  American  clauses 
which  in  his  opinion  might  with  great  advantage  be  adopted  in 
this  country,  especially  referring  to  those  Regulations  which 
concern  foundations,  public  buildings,  steel  skeleton  construc- 
tion, and  reinforced  concrete  structures.  In  the  opinion  of  the 
Author  the  building  regulations  of  our  cities  are  nearly  half  a 
century  behind  those  of  the  American  cities.  The  regulations 
of  the  following  American  cities  are  referred  to  in  this  Paper  : 
Buffalo,  Chicago,  New  York,  Philadelphia,  and  Providence, 
and  of  the  following  British  cities  and  county  boroughs: 
Birmingham,  Brighton,  Bournemouth,  Hull,  Leeds,  Manchester, 
Newcastle-on  Tyne,  St.  Helens,  and  Sunderland ;  the  London 
Building  Act,  1894,  The  London  Building  Acts  (Amendment) 
Act,  1905,  and  the  regulations  generally  of  the  London  County 
Council  are  also  referred  to.  The  Author  is  indebted  to  the 
City  Engineers  of  most  of  the  before-named  cities,  and  to  the 
Chief  Building  Inspectors  of  the  remaining  cities,  and  to 
the  Superintending  Architect  of  the  London  County  Council 
for  copies  of  their  regulations  which  they  have  kindly  forwarded 
to  him. 

He  has  divided  his  Paper  up  under  the  following  headings : — 
Foundations,  public  buildings,  domestic  buildings,  warehouses 
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and  factories,  steel  skeleton  construction,  reinforced  concrete 
structures. 

1.  FoundatioTis. — No  clauses  in  any  code  of  building  laws 
should  be  considered  of  greater  importance  than  those  relating 
to  "foundations/*  but,  unfortunately,  in  the  building  byelaws 
of  our  cities  this  important  item  is  practically  ignored,  a  general 
clause  only  being  usually  inserted  similar  to  that  which  occurs  in 
the  Manchester  Regulations,  1902,  p.  13,  which  is  as  follows : — 
'  "  Every  person  who  shall  erect  a  new  building  shall  cause 
the  footings  of  every  wall  of  such  building  to  rest  on  the  solid 
ground  or  upon  a  sufficient  thickness  of  good  concrete,  or  upon 
some  solid  and  sufficient  substructure  as  a  foundation." 

In  the  Author's  opinion,  such  a  clause  as  this  is  altogether 
too  indefinite,  and  is  practically  useless. 

The  London  County  Council  Byelaws  made  under  section  16 
of  the  Metropolis  Management  and  Building  Acts  Amendment 
Act,  1878,  go  a  little  further  than  this,  and  specify  that  concrete 
under  walls  shall  be  at  least  9  inches  thick,  and  4  inches  wider 
than  the  footings  on  each  side,  and  that,  if  natural  gravel  site, 
concrete  may  be  omitted  with  the  approval  of  the  Surveyor. 

"  Composition  of  lime  concrete  shall  be  1  to  6  of  ballast, 
and  cement  concrete  1  to  8  of  ballast." 

But  even  this  clause  is,  in  the  opinion  of  the  Author,  most 
indefinite,  and  very  unsatisfactory. 

The  Author  has  carefully  perused  the  building  bye-laws  of 
a  number  of  our  cities  and  county  boroughs,  the  results  of  his 
investigations  respecting  "  Foundations  "  being  that  no  regula- 
tions were  in  force  respecting  the  maximum  load  allowable  on 
natural  foundations,  neither  were  there  any  regulations  respect- 
ing piled  foundations,  or  the  maximum  load  ^owable  on  con- 
crete or  brick  foundations ;  the  only  clauses  that  he  could  find 
respecting  foundations  being  the  usual  ones  ralating  to  width 
and  depth  of  footings.  The  building  bye-laws  of  the  following 
cities  and  county  boroughs  were  those  that  the  Author  referred 
to  : — Birmingham,  Bournemouth,  Brighton,  Hull,  Leeds,  London 
County  Council,  Manchester,  Newcastle-on-Tyni6,  St.  Heleai'«, 
and  Suxiderland. 

Li  American  cities,  however,  the  regulations  respecting 
foundations  are  very  stringent.    The  olauBes  including — 

(a)  The  maximum  weight  per  super,  foot  allowable  on 
various  soils. 
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(J)  Maximum  weight  allowable  on  concrete  foundations. 

(c)  Maximum  weight  allowable  on  brickwork  foundations. 

(d)  Maximum  weight  allowable  on  reinforced  concrete 
foundations.  (This  item  is  dealt  with  by  the  Author  under  the 
heading,  "  Reinforced  Concrete  Structures.") 

(e)  Maximum  weight  allowable  on  piles. 

These  are  given  briefly  in  the  three  following  tables : — 

AMERICAN  REGULATIONS  RESPECTING  THE  BEARING 

POWER  OF  SOILS. 

Allowable  Pbessure  Feb  Square  Foot. 


Nttaral  com- 
pact earth,  safe 
load  per  square 
foot. 


Chicago    Building  ! 
Laws,  1906  l 

New  York  Baild- 
ingLawB 

Philadelphia  Build- 
ing LawB 

Buffalo  Building 
LawB,  1906 


4  tons 


Clay,  eafe  load 
per  square  foot 


If  dry  clay 
15  ft.  or  more 
thick,  2  tons 


Dry,  hard 
clay,  8*5  tons 

Dry,  hard 
clay,  8'5  tons 


Dry  sand,  safe       Clay  and 

load  per  square  <    iSftori 

foot.  thick. 


If  sand  is     I       1-5  tons 
15  ft.  or  more  i 
thick,  1-8  tons ! 


Saodand 

loose  graTol, 

8*5  tons 

Sand  and 

loose  giaTel, 

8-5  tons 


AMERICAN  REGULATIONS  RESPECTING  OONGRETE  AND 

BRICKWORK  FOUNDATIONS  FOR  BUILDINGS. 

Allowable  Pbbsbubi  Peb  Square  Foot. 


Philadelphia  Build- 
ing Laws 

Chicago  Building 
Laws,  1906 

Buffalo  Building 
Laws,  1906 


Allowable  prei- 

sure  per  square 

foot 


15  tons 

11  tons 

4  tons,  but 
increased  if 
concrete  foun- 
dation is  of  a 
good  depth 


Brickwork  in 
cement  mortar. 


15  tons 

11  tons 

5  tons  (com- 
mon bricks); 

12  tons 
(pressed 

bricks) 


Brickwork  In 
Itme  mortar. 


8  tons 

5*8  tons 

8  tons  (com- 
mon bricks) : 
6tons 
(pressed 
bricks) 


Brickwork  in 
lime  aiid  cemenc 


12  tons 


9  tona 
(pressed 
brioks) 
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AMERICAN  REGULATIONS  RESPECTING   PILED    FOUNDATIONS 
FOR  BUILDINGS. 

Note. — ^The  Building  Laws  of  the  American  cities  clearly  state  tliat  piling 
must  be  resorted  to  if  the  soil  is  Tery  sandy  or  loose,  the  piles  used  in  America 
being  generally  of  spruce. 

Allowable  Load  oh  Piles. 


tbecltyof  ^fpj,^ 


New  York  ;    5  inches 

Cbioago,  1906 


Head. 


Spaced  centre 
to  centie. 


I    Not  over 
I  30  inches 


I 


Load  allowed 
on  each  pile. 


20  tons 
25  tons 


Remarkf. 


Note. — No  greater  load  allowed  on  concrete  piles. 


Driyen  to 
rock  or  hard 
pan  bearings 


Philadelphia         5  inches       12  inches 
Buffalo,  1906     I    6  inches    , 


Not  over 

18  tons 

30  inches 

Not  over 

25  tons 

36  inches 

The,  clauses  relating  to  "Foundations"  contained  in  the 
Building  Laws  of  the  City  of  Buffalo,  U.S.A.,  1906,  are  as 
follows : — 


Foundations. 

Sec.  74. — "Foundations  shall  be  proportioned  to  the  actual 
average  loads  they  will  have  to  carry  in  the  completed  and 
occupied  building,  and  not  to  theoretical  or  occasional  loads. 

"  Foundations  shall  be  constructed  of  either  of  the  follow- 
ing : — Cement,  concrete,  dimension  or  rubble  stones,  iron  or  steel 
beams  or  rails,  timber  piles,  or  a  grillage  of  oak  timber,  it  being 
provided,  however,  that  no  timber  shall  be  used  in  connection 
with  any  foundation  at  a  higher  level  than  that  of  a  permanent 
saturation. 

Sec.  75. — "Where  pile  foundations  are  used,  borings  of 
the  soil  shall  first  be  made  to  determine  the  position  of  the 
underlying  stratum  of  hard  clay  or  rock,  and  the  piles  shall  bo 
made  long  enough  to  reach  hard  clay  or  rock,  and  they  shall 
be  driven  down  to  reach  the  same,  and  such  pile  shall  not  be 
loaded  more  than  twenty-five  (25)  tons  to  each  pile.    Piles 

2  D 

Digitized  by  VjOOQ IC 


402  BUILDING  LAWS   OF  AMERICAN   V.   BKITISH   CITIES, 

must  not  be  less  than  six  (6)  inches  in  diameter  at  the  small 
end,  nor  less  than  twelve  (12)  inches  at  the  large  end;  they 
shall  be  of  sound  oak  timber,  or  timber  of  equal  strength,  and 
shall  not  be  driven  more  than  three  (3)  feet  apart  from  centre 
to  centre,  nor  closer  together  than  two  (2)  feet  from  centre  to 
centre. 

"The  tops  of  all  piles  shall  be  cut  oflF  below  the  lowest  water 
line.  When  i*equired,  concrete  shall  be  rammed  down  in  the 
interspaces  between  the  heads  of  the  piles  to  a  depth  and  thick- 
ness of  not  less  than  twelve  (12)  inches  and  for  one  (1)  foot  in 
width  outside  of  the  piles.  Where  ranging  and  capping  timbers 
are  laid  on  piles  for  foundations,  they  shall  be  of  hard  wood 
not  less  than  six  (6)  inches  thick  and  properly  joined  togethei*, 
and  their  tops  laid  below  the  water  line.  In  all  cases  the 
timber  cappings  shall  be  so  proportioned  that  in  the  trans- 
mission of  strains  from  pile  to  pile  the  extreme  fibre  strain  in 
the  timbers  composing  the  grillage  shall  not  be  more  than 
twelve  hundred  (1200)  pounds  to  the  square  inch. 

Sec.  76. — "All  buildings  over  seventy-two  (72)  feet  in  height, 
shall  have  at  least  three  (3)  rows  of  piles  under  the  foundation 
where  piles  are  required. 

Sec.  77. — "Foundations,  except  for  buildings  of  Class  3,  shall 
not  be  ]aid  on  filled  or  made  ground,  and  no  foundations  shall 
be  laid  on  any  soil  containing  admixture  of  organic  matter. 

Sec.  78. — "  If  steel  or  iron  rails  or  beams  are  used  as  parts 
of  foundations,  they  must  be  thoroughly  imbedded  in  concrete, 
the  ingredients  of  which  must  be  such  that  after  proper 
mmming,  the  interior  of  the  mass  will  be  free  from  cavities. 
The  beams  or  rails  must  be  entirely  enveloped  in  cement 
mortar  not  less  than  one  (1)  inch  thick.  Any  cement  may  be 
used  equal  to  Standard  called  for  in  Sect.  83. 

Sec.  79. — "  If  concrete  foundations  are  used  by  themselves 
and  without  the  insertion  of  iron  or  steel  beams  or  rails,  the 
offsets  on  top  of  same  shall  not  be  more  than  one-half  the 
height  of  the  respective  courses,  and  the  narrowest  course  of 
such  concrete  foundation  must  not  be  loaded  more  than  eight 
thousand  (8000)  pounds  per  square  foot.  The  first  or  bottom 
course  must  not  be  less  than  twelve  (12)  inches  thick.  If 
reinforced  by  iron  or  steel  rails  or  beams,  the  load  and  offsets  iu 
the  same  must  be  so  adjusted  that  the  fibre  strain  upon  the 
metal,  if  iron,  shall  not  exceed  twelve  thousand  (12,000)  pounds 
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per  square  inch;   or  if  steel,  that  the  fibre  strain  shall  not 
exceed  sixteen  thousand  (16,000)  pounds  per  square  inch. 

Sec.  80. — ''  Dimension  stones  must  have  uniform  beds,  and 
the  offsets  in  the  same,  where  two  (2)  or  more  layers  are 
used,  must  not  be  more  than  three-quarters  of  the  height  of 
the  individual  stones.  They  must  be  set  with  full  beds  of 
cement  mortar  under  their  entire  areas,  and  in  such  manner 
that  they  will  not  rock  after  being  set.  Dimension  stone  in 
foundations  shall  not  be  subject  to  a  load  of  more  than  twelve 
thousand  (12,000)  pounds  per  square  foot.  If  the  beds  of  the 
stones  are  dressed  and  levelled  off  to  uniform  surface,  and 
stones  are  set  in  Portland  cement  mortar,  this  strain  may  be 
increased  to  fourteen  thousand  (14,000)  pounds  per  square  foot. 
Sec.  82. — '*  Foundations  must,  in  all  cases,  extend  at  least 
four  (4)  feet  below  the  surface  of  the  ground  upon  which  they 
are  built,  provided  that  sound,  hard  soil  is  found  at  that  depth ; 
if  not,  they  must  be  carried  to  sound,  hard  soil.  In  all  cases  a 
connection  with  the  street  sewer  shall  be  established  before 
beginning  the  work  of  laying  foundations,  and  where  founda- 
tions are  built  in  wet  soil,  it  shall  be  unlawful  to  build  the 
same  unless  the  trenches  in  which  the  work  is  being  executed 
are  kept  free  from  water  by  draining,  bailing,  pumping,  or 
otherwise,  if  such  is  possible,  until  after  the  completion  of  work 
upon  the  foundations. 

Sec.  83. — "  The  cement  to  be  used  in  concrete  footings  for 
all  buildings  over  52  feet  in  height  shall  be  a  Standard  Cement, 
which  must  be  approved  by  the  Deputy  Building  Commissioner. 
*'  Cement  must  be  kept  dry,  and  must  be  used  £resh  from  the 
package;  cement  which  has  been  permitted  to  become  wet, 
hard,  or  lumpy  before  it  is  mixed  into  the  mortar  or  concrete, 
shall  not  be  used.  Cement  mortar  for  concrete  shall  be  made 
in  the  proportions  of  one  (1)  of  cement  (quality  equal  to  that 
before  described)  to  three  (3)  parts  sand  mixed  dry  and  then 
tempered  with  water.  Enough  of  this  mortar  shall  be  used  to 
completely  fill  the  interstices  between  the  stones.  The  use  of 
concrete  or  mortar  of  all  kinds,  the  ingredients  of  which  are  not 
thoroughly  and  completely  mixed,  and  which  are  not  free  from 
lumps  or  other  unmixed  portions  of  the  ingredients,  is  pro- 
hibited ;  and  also  the  use  of  cement  mortar  which  has  become 
partly  or  wholly  set  before  use.  Concrete  foundations,  where- 
ever  used,  must  have  boxes  of  plank  all  around  them,  and  the 
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concrete  must  be  well  rammed  in  individual  layers  not  more 
than  six  (6)  inches  each  in  thickness.  The  ramming  must  be 
continued  until  the  water  stands  on  the  top  of  the  mass  of 
concrete. 

**  Stone  used  for  making  concrete  for  foundations  must  be 
clean  and  free  from  dirt  and  dust,  and  must  be  broken  to  pass 
through  a  two  (2)  inch  ring.  All  sand  must  be  free  from 
admixture  of  loam,  and  must  be  otherwise  clean  and  sharp." 

The  Author  is  of  the  opinion  that  it  would  be  well  if  the 
whole  of  the  above  clauses  (with  slight  modifications)  were 
inserted  in  the  Building  Begulations  of  our  cities. 

(2)  Puhlic  Buildings  {Theatres^  Music-halls,  etc,).  —  The 
regulations  in  force  in  our  large  cities  and  boroughs  (with  the 
exception,  perhaps,  of  the  Metropolis),  respecting  the  erection 
of  public  buildings  are  very  vague,  and  altogether  insuflScient 
to  secure  the  safety  and  convenience  of  the  public.  In  most  of 
our  cities  no  special  regulations  are  in  force  dealing  with  the 
erection  of  such  buildings. 

On  referring  to  the  bye-laws  of  the  before-nstmed  cities  and 
county  boroughs,  the  Author  found  that  the  only  clauses 
relating  to  public  buildings  were  the  usual  ones  dealing  with — 
thickness  of  walls,  strength  of  joists,  roof  timbers,  etc.,  and 
which  clauses  apply  also  to  buildings  of  the  warehouse  class. 
In  some  of  these  bye-laws  clauses  relating  to  ingress  and  egress, 
and  ventilation,  also  appear. 

It  will  be  seen  from  this  that  there  is  room  in  this  country 
for  great  improvement  in  respect  to  the  regulations  relating  to 
important  buildings  of  this  kind.  The  regulations  of  the 
London  County  Council,  contained  chiefly  in  the  Metropolis 
Management  and  Building  Act  Amendment  Act,  1878,  go  more 
fully  into  the  matter,  but  ai*e  far  from  up  to  date  and  might  be 
greatly  improved. 

In  American  cities  the  building  laws  deal  very  fully  with 
buildings  of  this  class,  and  are  very  stringent  The  subjects 
dealt  with  including  such  important  items  as  corridors,  exits 
and  entrances,  balconies,  staircases,  location  of  storage  rooms, 
dressing  rooms,  the  construction  of  proscenium  and  proscenium 
openings,  skylights,  fireproof  curtain,  fly  galleries,  roof,  floors, 
galleries,  seats,  width  of  aisles,  capacity  of  lobbies,  location  of 
steam  boilers,  heating  apparatus,  stand  pipes,  fire  extinguishing 
apparatus,  tower  fire  escapes,  lighting  appliances,  thickness  of 
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walls,  constaiiction  of  roof  gardens,  construction  of  stage, 
scenery,  footlights,  and  foundations. 

The  regulations  in  force  respecting  the  erection  of  Public 
Halls  and  Assembly  Rooms  are  not  quite  so  stringent.  Many 
of  the  clauses  just  referred  to,  are,  in  the  Author's  opinion,  very 
important  ones,  and  show  a  great  advance  on  the  antiquated 
regulations  of  our  cities. 

Before  leaving  the  subject  of  Theatres  and  Public  Buildings, 
the  Author  would  draw  attention  to  a  very  important  clause 
in  the  Philadelphia  regulations,  which  is  as  follows : — 

Tower  Fire  Eecapes. — "All  places  of  Public  Assembly  or  resort 
shall  have,  in  addition  to  the  main  stairs  or  other  means  of 
egress,  a  tower  fire  escape,  or  escapes,  as  set  forth  in  the 
following  schedule : — 


BUILDINGS  OP  THE  PIB8T  CLASS. 
Oni  Towbr  ^ibe-bsoape.  Two  Tower  Fibe-B8oape8. 


Number  of  stories  In 
height. 


3  or  4 

5 

0 

7 

8 

9 

10 

11 

12 


Mazlmum  area  per  floor 
In  square  feet. 


20,000 

15,000 

12,000 

10.000 

9,000 

8,000 

7,500 

7,000 

6,500 


Area  per  floor  In  sqaare  ftet. 


Over  20,000  to  25,000 

„  15,000  „  25,000 

„  12,000  „  25,000 

„  10,000  „  22,000 

„  9,000  „  20,000 

„  8,000  „  18,000 

„  7,500  „  17,000 

„  7,000  „  16,000 

„  6,500  „  15,000 


BTHLDINGS  OP  THE  SECOND  AND  THIRD  CLASSES. 
One  Tower  Fibe-E8Gape.  Two  Tower  Fibb-esoapes. 


Number  of  stories  In 
height. 


1  If  axlmum  area  per  floor 
in  square  feeu 

Area  per  floor  in  squars  feet. 

16,000 

6,000 

4,500 

,               3.500 

Over  10,000  to  15,000  " 
„      6,000   „  12,000 
„      4,500   .,  10,000 
..      3.500   „     8,000 

"  Buildings  of  the  first  class  are  those  which  are  of  '  fire- 
proof '  construction.  Those  of  the  second  class  are  those  which 
are  of '  slow  burning '  construction. 
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"  Those  of  the  third  class  include  all  buildiugs,  the  walls  of 
which  are  as  hereinbefore  specified  for  buildings  of  the  first 
class,  but  which  in  their  interior  construction  are  not  in  accord- 
ance with  the  requirements  as  hereinbefore  set  forth  for  buildings 
of  the  first  and  second  classes,  or  the  floors  of  which  may  be  of 
ordinary  house  or  joist  construction." 

(3)  Domestic  Buildings, — The  American  Eegulations  relating 
to  the  erection  of  ordinary  domestic  buildings,  and  Clauses 
relating  to  ajr  space  required,  and  Sanitary  Clauses,  correspond 
very  largely  with  those  in  force  in  this  country  (except  that 
the  latter  clauses  are  not  so  stringent  as  in  this  country),  so 
that  the  Author  does  not  intend  to  deal  with  this  part  of  the 
subject^  except  to  show  by  the  following  paragraphs  the  varia- 
tion in  respect  of  the  thickness  of  walls  required  for  Domestic 
Buildings  under  American  and  English  Building  Laws. 


CHICAGO  BUILDING  LAWS  (1906). 
Thickness  of  Walls  (Domestic  Buildings). 

Basement  and  one  story,  12  and  8  inches  respectively ;  base- 
ment and  two  stories,  12,  12,  and  8  inches  respectively ;  base- 
ment and  three  stories,  16,  12,  12,  and  12  inches  respectively; 
basement  and  four  stories,  20,  16,  16,  12,  and  12  inches  respec- 
tively :  basement  and  five  stories,  20, 16, 16, 16, 12,  and  12  inches 
respectively ;  basement  and  six  stories,  20,  20,  16,  16,  16, 12, 
and  12  inches  respectively ;  basement  and  seven  stories,  24,  24, 
20,  20,  16,  16,  12,  and  12  inches  respectively ;  basement  and 
eight  storiesi  24,  24,  24,  20,  20,  16,  16,  12,  and  12  inches 
respectively ;  basement  and  nine  stories,  28,  24,  24,  20,  20,  20, 
16«  16,  12,  and  12  inches  respectively ;  basement  and  ten 
stories,  28,  24,  24,  24,  20,  20,  20,  16,  16,  12,  and  12  inches 
respectively ;  basement  and  eleven  stories,  28,  28,  24,  24,  24, 
20,  20,  20,  16,  16,  12,  and  12  inches  respectively ;  basement 
and  twelve  stories,  32,  28,  28,  24,  24,  24,  20,  20,  20,  16,  16,  12, 
and  12  inches  respectively. 

Note. — In  steel  skeleton  construction,  if  the  building  is 
fireproof,  the  thickness  of  walls  need  not  exceed  12  inches. 
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Regulations  of  the  City  of  Birmingham. 

Thickness  of  walls,    Domestic  Buildings.     Up  to  25  feet  high. 

(a)  Where  the  wall  does  not  exceed  25  feet  in  height  its 
thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  30  feet  in  length  it  shall  be  8  J 
inches  thick  for  its  whole  height. 

If  the  wall  exceeds  30  feet  in  length  it  shall  be  13  inches 
thick  for  the  height  of  one  story,  and  8. J  inches  for  the  rest  of 
its  height. 

Up  to  SO  feet  high, 

(b)  Where  the  waU  exceeds  25  feet,  but  does  not  exceed  30 
feet  in  height,  its  thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  35  feet  in  length  it  shall  be  13 
inches  thick  for  the  lower  story  and  8.J  inches  thick  for  the 
rest  of  its  height. 

If  the  wall  exceeds  35  feet  in  length  it  shall  be  13  inches 
thick  for  the  two  lower  stories  and  8  J  inches  thick  for  the  rest 
of  its  height. 

Up  to  40  feet  high, 

(c)  Where  the  wall  exceeds  30  feet,  but  does  not  exceed  40 
feet  in  height,  its  thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  35  feet  in  length  it  shall  be 
13  inches  thick  below  the  topmost  story,  and  8^  inches  thick 
for  the  rest  of  its  height. 

If  the  wall  exceeds  35  feet  in  length  it  shall  be  17  inches 
thick  for  the  height  of  one  story,  then  13  inches  thick  for  the 
rest  of  its  height  below  the  topmost  story,  and  8^  inches  thick 
for  the  rest  of  its  height. 

Up  to  50  feet  high, 

(d)  Where  the  wall  exceeds  40  feet,  but  does  not  exceed 
50  feet  in  height,  its  thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  30  feet  in  length  it  shall  be 
17  inches  thick  for  the  height  of  one  story,  then  13  inches 
thick  for  the  rest  of  its  height  below  the  topmost  story,  and 
8^  inches  thick  for  the  rest  of  its  height. 

If  the  wall  exceeds  30  feet,  but  does  not  exceed  46  feet  in 
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length,  it  shall  be  17  inches  thick  for  the  height  of  two  stories, 
then  13  inches  thick  for  the  rest  of  its  height. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  21^  inches 
thick  for  the  height  of  one  story,  then  17  inches  thick  for  the 
height  of  the  next  story,  and  then  13  inches  thick  for  the  rest 
of  its  height. 

Up  to  60  feet  hi^h, 

(e)  Where  the  wall  exceeds  50  feet,  but  does  not  exceed 
60  feet  in  height,  its  thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
17  inches  thick  for  the  height  of  two  stories,  and  13  inches 
thick  for  the  rest  of  its  height. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  21*^  inches 
thick  for  the  height  of  one  story,  then  17  inches  thick  for  the 
height  of  the  next  two  stories,  and  then  13  inches  thick  for 
the  rest  of  its  height. 

Up  to  70  feet  high. 

(/)  Where  the  wall  exceeds  60  feet,  but  does  not  exceed 
70  feet  in  height,  its  thickness  shall  be  as  follows  : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
21J  inches  thick  for  the  height  of  one  story,  then  17  inches 
thick  for  the  height  of  the  next  two  stories,  and  then  13  inches 
thick  for  the  rest  of  its  height. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased  in 
thickness  in  each  of  the  stories  below  the  uppermost  two 
stories  by  4j  inches  (subject  to  the  provisions  hereinafter 
contained  respecting  distribution  in  piers). 

Up  to  80  feet  hiffh, 

(ff)  Where  the  wall  exceeds  70  feet,  but  does  not  exceed 
80  feet  in  height,  its  thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
21J  inches  thick  for  the  lieight  of  one  story,  then  17  inches 
thick  for  the  heighi  of  the  next  three  stories,  and  13  inches 
thick  for  the  rest  of  its  height. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased  in 
thickness  in  each  of  the  stories  below  the  uppermost  two 
stories  by  4j  inches  (subject  to  the  provisions  hereinafter 
Qontained  respegting  distribution  in  pi^rs). 
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Up  to  90  feet  high. 

(h)  Where  the  wall  exceeds  80  feet,  but  does  not  exceed 
90  feet  in  height,  its  thickness  shall  be  as  follows  : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
25J^  inches  thick  for  the  height  of  one  story,  then  21J  inches 
thick  for  the  height  of  the  next  story,  then  17  inches  thick  for 
the  height  of  the  next  three  st-ories,  and  then  13  inches  thick 
for  the  rest  of  its  height. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased  in 
thickness  in  each  of  the  stories  below  the  uppermost  two 
stories  by  4:^  inches  (subject  to  the  provisions  hereinafter  con- 
tained respecting  distribution  in  piers). 

Up  to  100  feet  high. 

(i)  Where  the  wall  exceeds  90  feet,  but  does  not  exceed 
100  feet  in  height,  its  thickness  shall  be  as  follows : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
25^  inches  thick  for  the  height  of  one  story,  then  21^  inches 
thick  for  the  height  of  the  next  two  stories,  then  17 
inches  thick  for  the  height  of  the  next  three  stories,  and  then 
13  inches  thick  for  the  rest  of  its  height. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased  in 
thickness  in  each  of  the  stories  below  the  uppermost  two  stories 
by  4|-  inches  (subject  to  the  provisions  hereinafter  contained 
respecting  distribution  in  piers). 

Note. — With  one  or  two  slight  modifications,  the  foregoing 
regulations  also  represent  those  of  the  London  County  Council 
as  contained  in  the  London  Building  Act,  1894. 

(4)  Warehatises  and  Factories. — (Steel  framework  and  Ee- 
inforced  Concrete  Structures  the  Author  deals  with  under 
separate  headings.)  The  Begulations  in  American  cities  respect- 
ing structures  of  this  kind  correspond  largely  witli  those  h\ 
force  in  this  country ;  there  is  a  slight  variation  however  in 
the  "thickness  of  walls"  clauses,  as  will  be  seen  from  the 
following  paragraphs  which  set  out  the  Begulations  in  force 
in  Chicago  and  Birmingham  respectively. 
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CHICAGO  BUILDING  LAWS  (1906.) 
Thickness  of  Walls  (Warehouses  and  Factories). 

Basement  and  one  story,  12  and  12  inches  respectively; 
basement  and  two  stories,  16,  12,  and  12  inches  respectively ; 
basement  and  three  stories,  16,  16,  12,  and  12  inches  respec- 
tively ;  basement  and  four  stories,  20,  20,  16,  16,  and  12  inches 
respectively ;  basement  and  five  stories,  24,  20,  20,  16,  16,  and 
16  inches  respectively  ;  basement  and  six  stories,  24, 20,  20,  20, 
16,  16,  and  16  inches  respectively ;  basement  and  seven  stories, 
24,  20,  20,  20,  20, 16, 16,  and  16  inches  respectively ;  basement 
and  eight  stories,  24,  24,  24,  20,  20,  20,  16,  16,  and  16  inches 
respectively  ;  basement  and  nine  stories,  28,  24,  24,  24,  20,  20, 
20,  16, 16,  and  16  inches  respectively ;  basement  and  ten  stories, 
28,  28, 28, 24,  24,  24,  20,  20, 20, 16,  and  16  inches  respectively  ; 
basement  and  eleven  stories,  28,  28,  28,  24,  24,  24,  20,  20,  20, 
16, 16,  and  16  inches  respectively ;  basement  and  twelve  stories, 
32,  28,  28,  28,  24,  24,  24,  20,  20,  20,  16,  16,  and  16  inches 
respectively. 

Note. — In  steel  skeleton  construction,  if  the  building  is 
fireproof,  the  thickness  of  the  walls  need  not  exceed  12  inches. 

Regulations  of  the  City  of  Birmingham. 

Thickness  of  Walls,      Warehouses  and  Factxjries. 

18.  Every  person  who  shall  erect  a  new  public  building  or 
a  new  building  of  the  warehouse  class,  shall  construct  every 
external  wall  and  every  party  wall  of  such  building  in  accord- 
ance with  the  following  rules ;  and  in  every  case  the  thickness 
prescribed  shall  be  the  minimum  thickness  of  which  any  such 
wall  may  be  constructed,  and  the  several  rules  shall  apply  only 
to  walls  built  of  good  bricks,  not  less  than  8^  inches  long, 
or  of  suitable  stone  or  other  blocks  of  hard  and  incombustible 
substance,  the  beds  or  courses  being  horizontal : — 

Up  to  9  feet  high. 

(a)  Where  the  wall  does  not  exceed  9  feet  in  height  and 
30  feet  in  length  it  shall  be  8j^  inches  thick  for  its  whole 
height. 

(6)  Where  the  wall  does  not  exceed  9  feet  in  height  but 
exceeds  30  feet  in  length  it  shall  be  13  inches  thick  at  its  base. 
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Up  to  25  feet  high, 

(c)  Where  the  wall  exceeds  9  feet  in  height,  but  does  not 
exceed  25  feet  in  height  (whatever  is  its  length),  it  shall  be 
13  inches  thick  at  its  base. 

Up  to  SO  feet  high. 

(d)  Where  the  wall  exceeds  25  feet,  but  does  not  exceed 
30  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
13  inches  thick  at  its  base. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  17  inches 
thick  at  its  base. 

Up  to  4:0  feet  high, 

(e)  Where  the  wall  exceeds  30  feet,  but  does  not  exceed 
40  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 

If  the  wall  does  not  exceed  30  feet  in  length  it  shall  be 
13  inches  thick  at  its  base. 

If  the  wall  exceeds  30  feet,  but  does  not  exceed  60  feet  in 
length,  it  shall  be  17  inches  thick  at  its  base. 

If  the  wall  exceeds  60  feet  in  length  it  shall  be  21 J  inches 
thick  at  its  base. 

Up  to  50  feet  high, 

(/)  Where  the  wall  exceeds  40  feet,  but  does  not  exceed 
50  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 

If  the  wall  does  not  exceed  40  feet  in  length  it  shall  be 
17  inches  thick  at  its  base. 

K  the  wall  exceeds  40  feet,  but  does  not  exceed  70  feet 
in  length,  it  shall  be  21^  inches  thick  at  its  base. 

If  the  wall  exceeds  70  feet  in  length  it  shall  be  25J  inches 
thick  at  its  base. 

Up  to  &0  feet  high, 

(g)  Where  the  wall  exceeds  50  feet,  but  does  not  exceed 
60  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 
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If  the  wall  does  not  exceed  45  feet  in  length  it  shall  bo 
21^  inches  thick  at  its  base. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  25  J  inches 
thick  at  its  base. 

Up  to  70  feet  high, 

(h)  Where  the  wall  exceeds  60  feet,  but  does  not  exceed 
70  feet  in  height,  it  shall  be  at  the  base  of  the  thickness 
following : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
21^  inches  thick  at  its  base. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased 
in  thickness  from  the  base  up  to  within  16  feet  from  the  top 
of  the  wall  by  4J  inches  (subject  to  the  provisions  hereinafter 
contained  respecting  distribution  in  piers). 

Up  to  80  feet  high. 

(t)  Where  the  wall  exceeds  70  feet,  but  does  not  exceed 
80  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
21^  inches  thick  at  its  base. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased 
in  thickness  from  the  base  up  to  within  16  feet  from  the  top 
of  the  wall  by  4^  inches  (subject  to  the  provisions  hereinafter 
contained  respecting  distribution  in  piers). 

Up  to  90  feet  high. 

(j)  Where  the  wall  exceeds  80  feet,  but  does  not  exceed 
90  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 

If  the  wall  does  not  exceed  45  feet  in  length  it  shall  be 
25.}  inches  thick  at  its  base. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased 
in  thickness  from  the  base  up  to  within  16  feet  from  the  top  of 
the  wall  by  4^  inches  (subject  to  the  provisions  hereinafter 
contained  respecting  distribution  in  piers). 

Up  to  100  feet  high. 

(k)  Where  the  wall  exceeds  90  feet,  but  does  not  exceed 
100  feet  in  height,  it  shall  be  at  its  base  of  the  thickness 
following : — 


Digitized  by  VjOOQ IC 


BCJILDING   LAWS   OF   AMERICAN  V,   BRITISH   CITIES.  413 

If  the  wall  does  not  exceed  45  feet  iD  length  it  shall  be 
25  J  inches  thick  at  its  base. 

If  the  wall  exceeds  45  feet  in  length  it  shall  be  increased  in 
thickness  from  the  base  up  to  within  16  feet  from  the  top  of 
the  wall  by  4^  inches  (subject  to  the  provisions  hereinafter 
contained  respecting  distribution  in  piers). 

Thickness  of  Walls— 1&  feet  from  top  to  he  13  inches  thick, 

(I)  The  thickness  of  the  wall  at  the  top,  and  for  16  feet 
below  the  top,  shall  be  13  inches  thick,  and  the  intermediate 
parts  of  the  wall  between  the  base  and  16  feet  below  the  top 
shall  be  built  solid  throughout  the  space  between  straight  lines 
drawn  on  each  side  of  the  wall  and  joining  the  thickness  at  the 
base  to  the  thickness  at  16  feet  below  the  top. 

Walls  under  30  feet  high — Top  story  8^  inches. 

Nevertheless,  in  walls  not  exceeding  30  feet  in  height  the 
walls  of  the  topmost  story  may  be  8^  inches  thick,  provided 
the  height  of  that  story  does  not  exceed  11  feet. 

Story  exceeding  fourteen  times  thickness  of  walls, 

(m)  If  any  story  exceeds  in  height  fourteen  times  the 
thickness  prescribed  for  its  walls  the  thickness  of  each  external 
wall  and  of  each  party  wall  throughout  that  story  shall  be 
increased  to  one-fourteenth  part  of  the  height  of  the  story, 
and  the  thickness  of  each  external  wall  and  of  each  party  wall 
below  that  story  shall  be  proportionately  increased  (subject  to 
the  provisions  hereinafter  contained  respecting  distribution  in 
piers). 

Story  exceeding  11  feet  in  height, 

(n)  Every  external  wall  and  every  party  wall  of  any  story 
which  exceeds  11  feet  in  height  shall  be  not  less  than  13  inches 
in  thickness. 

Distribution  of  Piers, 

(o)  Where  by  any  of  the  foregoiug  rules  relating  to  the 
thickness  of  external  walls  and  party  walls  of  public  buildings, 
or  buildings  of  the  warehouse  class,  an  increase  of  thickness  is 
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required  in  the  case  of  a  wall  exceeding  60  feet  in  height  and 
45  feet  in  length,  or  in  the  case  of  a  story  exceeding  in  height 
fourteen  times  the  thickness  prescribed  for  its  waUs»  or  in  the 
case  of  a  wall  below  that  story,  the  increased  thickness  may 
be  confined  to  piers  properly  distributed,  of  which  the  collective 
widths  amount  to  one-fourth  part  of  the  length  of  the  wall. 
The  width  of  the  piers  may  nevertheless  be  reduced  if  the 
projection  is  proportionately  increased,  the  horizontal  sectional 
area  not  being  diminished ;  but  the  projection  of  any  such  pier 
shall  in  no  case  exceed  one-third  of  its  width. 

Note.— With  one  or  two  slight  modifications,  the  foregoing 
r^ulations  also  represent  those  of  the  London  County  Council 
as  contained  in  the  London  Building  Act,  1894. 

(5)  Steel  Skeleton  Construction, — This  form  of  construction 
has  been  largely  adopted  in  America  during  the  past  fifteen  years, 
especially  for  buildings  used  for  the  sale,  storage,  or  manufacture 
of  merchandise,  public  buildings,  hotels,  offices,  lai^e  residences, 
etc.  In  fact,  the  United  States  has  been  designated  "  the  Home 
of  Steel  Construction." 

It  was  some  time,  however,  before  erections  of  this  kind 
were  introduced  into  this  country,  but  since  the  advantages  of 
skeleton  construction  have  become  so  well  recognised  by  British 
architects,  erections  of  this  kind  have  been  largely  adopted.  In 
perusing  the  new  London  Building  Acts  (Amendment)  Act, 
1905,  the  Author  was  surprised  to  find  no  mention  of  steel 
skeleton  construction ;  the  architect  of  a  building  of  this  class 
has  to  adopt  the  same  ridiculous  course  that  he  had  hitherto 
done  under  the  London  Building  Act,  1894,  of  making  his  walls 
equally  as  thick  as  if  no  steel  framework  was  inserted.  Such 
regulations  as  these  are  half  a  century  behind  the  American 
building  laws.  Despite  our  imperfect  regulations,  however, 
many  important  steel  skeleton  structures  have  been  erected  in 
this  country,  each  of  our  cities  being  able  to  show  fine  examples 
of  this  form  of  construction. 

The  new  Midland  Hotel  at  Manchester,  covering  an 
area  of  nearly  2  acres,  might  be  cited;  the  building  being 
10  stories  in  height,  and  containing  480  rooms;  the  steel 
skeleton  being  encased  in  masonry.  Also  the  British  Westing- 
house  Company's  fine  works  and  offices  at  Manchester,  which 
cover  an  area  of  55  acres ;  the  steel  skeleton  being  encased 
in    brickwork.    While,  in  the    Metropolis,   the   Kitz  Hotels 
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Piccadilly,  and  Savoy  Hotel  extension,  are  good  examples  of 
recent  constructions  of  this  kind. 

Many  other  buildings  of  a  similar  character  might  be  named, 
the  structures  being  designed  in  every  instance  so  that  the 
steel  skeleton  is  capable  of  carrying  the  entire  dead  weight  of 
the  walls,  roof  and  floors,  the  live  load,  and  stresses  due  to 
wind  pressure,  so  that  it  is  obviously  very  unfair  that  the  bye- 
laws  of  our  large  cities  and  the  London  Building  Eegulations 
should  make  it  necessary  for  the  walls  to  be  constructed  so 
absurdly  thick. 

The  clauses  of  the  1894  Act  are  practically  only  a  repetition 
of  those  contained  in  the  Metropolitan  Buildings  Act,  1855, 
which  was  framed  before  mild  steel  was  really  known. 

The  following  two  tables  prepared  by  Mr.  W.  Noble  Twelve- 
trees,  M.I.Mech.£.,  and  which  appeared  recently  in  the  magazine 
known  as  Concrete,  are  of  great  interest,  because  they  give,  in 
Table  I.,  a  rough  comparison  of  the  space  occupied  by  walls  in 
accordance  with  the  1894  Act,  and  as  amended  by  the  suggestions 
of  the  B.I.B.A.  (the  space  occupied  by  partition  walls,  staircases, 
lift  wells,  and  other  interior  details  being  ignored);  and  in 
Table  II.,  the  additional  rooms  rendered  possible  by  the 
adoption  of  the  B.I.B.A.'s  recommendations,  which  are  really  to 
a  large  extent  on  the  lines  of  the  American  regulations. 


Table  I. 

REDUCTION  OF  FLOOR  AREAS  BY. THIN  WALLS  AS  PROPOSED 
FOR  SKELETON  BUILDINGS  BY  THE  ROYAL  INSTITUTE  OF 
BRITISH  ARCHITECTS,  AND  THICK  WALLS  AS  REQUIRED 
BY  THE  LONDON  BUILDING  ACT.  1894,  (APPROXIMATELY 
CALCULATED  BY  A  12-STORY  BUILDING,  100  FEET  LONG 
BY  50  FEET   WIDE.) 


GrwB&rea(A). 


00.000 


Net  ana  with  tbin 
waUs  (D). 


50,360 


Net  area  with  thick 
walls  (C). 


52,185 


Area  gained  by  thin 
walls  (ft-C). 


4.175 
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Table  ir. 

ADDITIONAL  BOOMS  BENDEBED  POSSIBLE  BY  THE  ADOPTION 
OF  THE  WALL  THICKNESSES  PBOPOSED  FOB  SKELETON 
BUILDINGS  BY  THE  BOYAL  INSTITUTE  OF  BBITISH  ABCHI- 
TE0T8  INSTEAD  OF  THOSE  BEQUIBED  BY  THE  LONDON 
BUILDING  ACT.  1894. 

Approximately  Calculated  fob  a  12-8tort  Building  100  Fset  Lohq  by 

50  Feet  Wide. 


Rooms  gained. 


Floor  No. 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 


No.  per  floor. 


Sixe. 


ft. 

ins. 

24 

9 

square 

22 

8 

»» 

22 

8 

if 

20 

3 

»i 

20 

3 

}i 

17 

0 

If 

17 

0 

»» 

17 

0 

»» 

14  6 

14  6 

14  6 

14  6 


Rooms  gained. 


No.  per  floor.  ' 

(AltenuUye)  Stie. 

ft. 

iOA. 

2 

17 

6 

aquaro 

2 

16 

0 

»» 

2 

16 

0 

«• 

2 

14 

4 

f* 

2 

14 

4 

n 

2 

12 

0 

T« 

2 

12 

0 

«9 

2 

12 

0 

r» 

2          i 

10 

3 

f% 

2          1 

10 

3 

n 

2          1 

10 

3 

>* 

2 

10 

8 

»» 

The  American  Regulations  not  only  allow  for  a  reduction  in 
the  thickness  of  the  walls  where  Steel  Skeleton  Construction  is 
adopted,  as  will  be  seen  by  reference  to  the  following  paragraphs, 
but  they  also  deal  with  such  important  clauses  as  the  Method 
of  Construction,  thickness  of  plates,  riveting,  strength  of  columns, 
fire  protection  (this  l)eing  a  very  important  clause).  The  Author 
is  of  the  opinion  that  the  recommendation  of  the  British  Fire 
Prevention  Committee  that  all  steel  work  should  be  protected 
from  fire  by  a  covering  of  2  inches  of  concrete  should  be 
generally  adopted  and  that  there  should  be  a  Regulation  in  our 
Bye-laws  to  that  effect.  It  will  be  noticed  from  the  following 
paragraphs  that  in  America,  terra-cotta  tiles  are  largely  intro- 
duced for  this  purpose. 

Seeing  that  the  Building  Laws  of  our  cities  are  silent  in  re- 
spect of  this  modem  and  important  method  of  construction 
known  as  "  Steel  Skeleton  Constniction,"  the  Author  is  strongly 
of  the  opinion  that  there  is  a  great  necessity  for  the  introduction 
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into  our  antiquated  Building  Codes  of  clauses  similar  to  those  of 
the  American  cities,  some  of  which  clauses  he  gives  in  the 
following  paragraphs : — 


AMERICAN  REGULATIONS  re  "STEEL  SKELETON 
CONSTRUCTION." 

Regulations  of  the  City  of  Buffalo  (1906). 

Definition  of  the  Term  "  Skeleton  Construction" — Ist  part, 
sec.  46. — '* '  Skeleton  construction '  shall  apply  to  all  buildings 
wherein  all  external  and  internal  loads  and  strains  are  trans- 
mitted from  the  top  of  the  bmlding  to  the  foundation  by  a 
skeleton  or  framework  of  rolled  metal." 

Method  of  Construction. — 2nd  part,  sec.  45. — "In  such 
metal  framework  the  beams  and  girders  shall  be  riveted  or 
bolted  to  each  other  at  their  respective  junction  points.  All 
pillars  shall  be  made  of  rolled  iron  or  steel,  and  their  di£ferent 
parts  shall  be  riveted  to  each  other,  and  the  beams  and  girders 
resting  upon  them  shall  have  riveted  or  bolted  connections  to 
unite  them  with  the  pillars.  No  cast-iron  lintels  shall  be 
used  in  the  construction  of  skeleton  buildings." 

Sec.  50,  p.  32. — "  All  iron  or  steel  used  as  a  supporting 
member  of  the  external  construction  of  any  building,  and 
specified  to  be  fire-proofed,  shall  be  protected  as  against  the 
effects  of  external  changes  of  temperature  and  of  fire,  by  a 
covering  of  brick,  terra-cotta,  concrete,  or  fire-clay  tile,  com- 
pletely enveloping  said  structural  members  of  iron  and  steel. 
If  of  brick,  it  shall  be  not  less  than  eight  (8)  inches  thick ;  if  of 
hollow  tile,  it  shall  not  be  less  than  six  (6)  inches  thick ;  and  if 
of  hollow  concrete  blocks  or  reinforced  concrete  steel,  it  shall  not 
be  less  than  six  (6)  inches  thick,  and  there  shall  be  at  least  two 
(2)  sets  of  air-spaces  between  the  iron  and  steel  members  and 
the  outside  of  the  hollow  tile  covering.  In  all  cases  the  brick, 
concrete,  or  hollow  tile  shall  be  bedded  in  mortar  close  up  to 
the  iron  or  steel  members,  and  all  joints  shall  be  made  full  and 
solid.  Where  a  skeleton  construction  is  used  for  the  whole 
or  a  part  of  the  building,  these  enveloping  materials  shall  be 
independently  supported  on  the  skeleton  firame  for  each 
individual  story." 

Thickness    of    FToto.— Sec.    46.— "  Buildings   of   skeleton 

2  £ 

Digitized  by  LjOOQ IC 


418         BUILDTNa  LAWS  OF  AMERICAN  V.  BRITISH  CITIES. 

construction,  when  the  walls  are  carried  by  the  metal  frame, 
the  thickness  of  outside  masonry  must  not  be  less  than  twelve 
(12)  inches,  including  not  more  than  four  (4)  inches  of  hollow 
brick  or  tile  lining.  In  buildings  of  less  than  ten  (10)  stories  in 
height,  cast-iron  columns  may  be  used,  in  wliich  case  the  column 
connections  will  be  bolted.  In  buildings  of  less  than  ten  (10) 
stories  where  the  skeleton  construction  of  the  external  walls 
is  replaced  by  walls  of  masonry  of  proper  and  sufficient 
strength  to  sustain  the  weight  of  the  floors  and  roof  imposed  on 
side  walls,  the  interior  pillars  may  be  of  cast  iron." 

Cast-iron  CbZwmw«.— Sec.  47. — "  If  cast-iron  pillars  are  used, 
each  successive  pillar  shall  be  bolted  to  the  one  below  it  by  at 
least  four  (4)  bolts  not  less  than  three-quarters  of  an  inch  in 
diameter,  and  the  beams  and  girders  shall  be  bolted  to  the 
pillars.  The  strength  of  all  columns  and  posts  shall  be  com- 
puted according  to  formulas  in  sections  146  and  153." 

Cast-iron, — Sec.  146. — "  Cast-iron  subjected  to  crushing 
strain  only,  as  in  bearing  plates,  may  be  loaded  to  the  extent  of 
15,000  pounds  per  square  inch. 

"Compression  strain  on  cast-iron  shall  not  exceed  13,000 
pounds  per  square  inch. 

"  Tensile  strain  on  cast-iron  shall  not  exceed  3000  pounds 
per  square  inch. 

"Cast-iron  used  for  pillars  shall  be  proportioned  in 
accordance  with  the  following  formulje : — 

"For  round  cast-iron  columns— 


S«14.000A^(l+^) 


S  =  safe  load  in  pounds. 

L  s=  length  of  column  in  inches. 

A  =:  sectional  area  of  column  in  square  inches. 

D  =  diameter  of  column  in  inches. 

For  rectangular  cast-iron  columns  : — 

S  =  14,000  A4.(l+^) 

S  =:  safe  load  in  pounds. 

L  =  length  of  column  in  inches. 
A  s=  sectional  area  of  column  in  inches. 
D  s  the  side  of  square  column,  or  the  least  horisontal 
dim^usiou  of  other  columns." 
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Thickness  of  Metal  in  Columns. — Sec.  147. — "  The  minimum 
thickness  of  metal  in  cast-iron  columns  shall  not  be  less  than 
three-fourths  of  an  inch,  and  no  cast-iron  column  shall  exceed 
in  height  thirty  times  its  least  horizontal  dimension,  without 
having  lateral  support." 

Sec.  148. — "All  cast-iron  columns  shall  have  their  ends 
turned  true  and  at  right  angles  to  their  axis,  and  the  ends  shall 
be  parallel  with  each  other." 

Columns:  how  tested, — Sec.  149. — "Cast-iron  columns  shall 
be  thoroughly  tested  and  inspected  before  being  placed  in 
position,  and  they  shall  be  drilled  with  one-quarter  inch  test 
holes,  not  less  than  two  in  the  length,  one  on  the  upper  and 
one  on  the  lower  surface  of  the  columns,  as  cast." 

Definition  of  the  Term  "  Fire^oof  Construction" — Sec.  49.-^- 
"  The  term  *  Fire-proof  Construction '  shall  apply  to  aU  buildings 
in  which  all  parts  that  carry  weights  or  resist  strains  are  con- 
structed wholly  of  stone,  burnt  clay,  iron,  steel,  or  concrete,  and 
in  whioh  all  stairs,  partitions,  and  elevator  enclosures  and  their 
contents  are  made  entirely  of  incombustible  material,  and  in  which 
all  metallic  structural  members  are  protected  against  the  effect 
of  fire  by  coverings  of  a  material  which  must  be  entirely  incom-- 
bustible  and  a  slow  heat-conductor.  The  materials  which  shall 
be  considered  as  fulfilling  the  conditions  of  fire-proof  covering 
are — ^First,  brick ;  second,  hollow  tiles  of  burnt  clay,  applied  to 
the  metal  in  a  bed  of  mortar,  and  constnicted  in  such  a  manner 
that  there  shall  be  an  air-space  of  at  least  three-quarters  (|)  of 
an  inch  by  the  width  of  the  metal  surface  to  be  covered,  within 
the  said  clay  covering;  third,  porous  terra-cotta,  which  shall 
be  at  least  two  (2)  inches  thick  if  hollow,  and  not  less  than  one 
and  one-quarter  (1^)  inches  thick  if  solid,  and  this  shall  also  be 
applied  direct  to  the  metal  in  a  bed  of  mortar.  In  buildings 
of  this  type  all  door  or  window  mullions,  whether  vertical  or 
horizontal,  shall  be  faced  with  cast-iron,  terra-cotta,  or  other 
incombustible  material  of  equal  fire-resisting  values." 

Strength  of  Plates. — Sec.  51. — "  If  iron  or  steel  platfes  are 
used  in  each  story  for  the  support  of  this  covering  within  the 
said  story,  such  plates  must  be  of  sufficient  strength  to  carry 
vdthin  the  limits  of  fibre  strain  for  iron  and  steel  elsewhere 
specified  in  this  ordinance,  the  enveloping  material  for  the  said 
story,  and  such  plates  may  extend  to  within  two  (2)  inches  of 
the  exterior  of  said  covering." 
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Backing  for  Terra-cotta, — Sec.  52. — "  If  terra-cotta  is  used 
as  part  of  such  fire-proof  enclosure,  it  shall  be  backed  up  with 
brick,  concrete/ or  hollow  tile;  whichever  is  used  being,  how- 
ever, of  such  dimensions  and  laid  up  in  such  manner  that  the 
backing  will  be  built  into  the  cavities  of  the  terra-cotta  in  such 
manner  as  to  secure  perfect  bond  between  the  terra-cotta  facing 
and  its  backing." 

Sec.  53. — "  If  hollow  tile  or  concrete  alone  is  used  for  such 
enclosures,  the  thickness  of  the  same  shall  be  made  in  at  least 
two  (2)  courses,  breaking  joints  with  and  bonded  into  each 
other/' 

Sec.  54. — "The  upper  surfaces  of  all  breaks  or  oflfsets  in 
external  coverings  and  fillings  of  walls,  as  well  as  the  tops  of 
walls,  shall  be  covered  with  stone,  terra-cotta,  or  fire-clay  copings, 
set  in  cement  mortar,  and  having  lapped  joints  pointed  with 
cement." 

Internal  Fireproofing, — Sec.  55. — "The  internal  structural 
parts  of  buildings  of  the  Skeleton  Construction  shall  be  fire- 
proof by  coverings  of  brick,  hollow  tile,  or  porous  terra-cotta." 

Sec.  56. — "  In  the  case  of  buildings  of  Class  I.,  the  coverings 
for  columns  shall  be,  if  of  brick  or  concrete,  not  less  than  eight 
(8)  inches  thick ;  if  of  hollow  tile,  these  coverings  shall  be  in 
two  (2)  consecutive  layers,  each  not  less  than  two  (2)  inches 
tliick.  If  the  fire-proof  covering  is  made  of  porous  terra-cotta, 
it  shall  consist  of  at  least  two  (2)  layers  not  less  than  two  (2) 
inches  thick  each,  if  hollow,  and  not  less  than  one  and  one- 
quarter  (li)  inch  thick  each,  if  solid.  Whether  hollow  tile  or 
porous  terra-cotta  is  used,  the  two  (2)  consecutive  layers  shall 
be  so  applied,  that  neither  vertical  nor  horizontal  joints  in  the 
same  shall  be  opposite  each  other,  and  each  course  shall  be  so 
anchored  and  bonded  within  itself  as  to  form  an  independent 
and  stable  structure.  In  all  cases  there  shall  be  on  the  outside 
of  the  tiles  a  covering  of  plastering,  with  any  cement  which  is 
established  as  a  standard  cement,  or  of  other  mortar  of  equal 
hardness  and  efficiency  when  set." 

Sec.  57. — "  In  places  where  there  is  trucking  or  wheeling  or 
other  handling  of  packages  of  any  kind  the  lower  five  (5)  feet  of 
the  fire*proofing  of  such  pillars  shall  be  encased  in  a  protective 
covering,  either  of  sheet  iron  or  oak  plank,  which  covering  shall 
be  kept  continually  in  good  repair." 

Sec.  58. — "  In  buildings  belonging  to  Class  II.«the  fire-proof 
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covering  for  internal  columns  is  to  be  made  the  same  as  specified 
for  the  buildings  of  Glasses  I.  and  IV.,  excepting  that  only  one 

(1)  covering  of  hollow  tile  or  porous  terra-cotta  may  be  used." 
Sec.  59. — "  The  fire-proof  covering  of  iron  or  steel  beams 

and  girders  in  buildings  of  Glasses  I.,  II.,  and  IV.,  shall  be 
efifected  with  either  of  the  materials  before  specified.  If 
hollow  tiles  or  hollow  concrete  blocks  are  used,  they  shall  be 
set  close  to  the  metal  to  be  protected ;  and  there  shall  be  an 
air  space  within  the  tile  or  concrete  of  at  least  three-quarters  (i) 
of  an  inch.     If  porous  terra-cotta  is  used,  it  shall  be  at  least  two 

(2)  inches  thick,  if  hollow,  and  at  least  one  and  a  quarter  (1^) 
inch  thick,  if  solid." 

Sec.  60. — "  If  buildings  in  Glass  II.  are  partly  used  for  the 
purposes  of  Glasses  I.  and  IV.,  the  method  of  fire-proofing  the 
structural  iron  or  steel  in  the  whole  of  any  story,  any  part  of 
which  is  so  used,  and  in  the- whole  of  the  story  above  and  below 
the  same,  shall  be  as  called  for  in  Classes  I.  and  IV." 

Sec.  61. — "  In  all  cases  the  covering  of  beams  shall  be  so 
applied  as  to  be  supported  entirely  by  the  beams  or  girders 
protected,  and  shall  be  held  in  place  entirely  by  the  support  of 
the  flanges  of  such  beams  or  girders  and  by  the  mortar  used  in 
setting.  Wire  binding  and  anchors  shall  not  be  used  as  fasten- 
ings of  such  fire-proof  covering." 

Wrought  Iron  and  Steel. — Sec.  150. — "All  girders,  beams, 
corbels,  brackets,  and  trusses,  if  made  of  steel,  shall  be  so  pro- 
portioned that  the  maximum  fibre  stress  will  not  exceed  16,000 
pounds  per  square  inch,  or  that,  if  made  of  iron,  the  mcaimum 
fibre  stress  will  not  exceed  12,000  pounds  per  square  inch." 

Sec.  151. — "  Plate  girders  shall  be  designed  and  constructed 
of  strength  at  least  equal  to  those  developed  by  the  following 
formulae : — 

"  For  plate  girders — 

Fiance  area  =  ^^^™^^  bending  moment  in  foot-pounds 

1)  =  distance  between  centres  of  gravity  of  flange  in  feet. 
C  =  13,500  for  steel;  10,000  for  iron. 

Web  area  =  M5^^™Ei^^ 
C 

(J  =  10,000  for  stool;  8,000  for  irou." 
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Sec.  152. — ''  Maximum  strain  per  square  inch  of  rivet  area 
(single  shear)  shall  not  exceed — 


Bfced. 

IXOQ. 

For  Bhop-driven  riTets      ...     .   ... 

...      9,000  lbs. 

7,600  lbs. 

For  fleld-driven  rivets      

...      8.000  „ 

6,000  „ 

Maximum  shearing  strain,  in  webs 

...      7,000  „ 

6,000  ., 

Direct  bearing       

...     15,000  „ 

15.000  Ibe." 

Sec.  153. — "  The  maximum  loads  allowed  upon  riveted 
columns  shall  not  exceed  those  determined  by  the  following 
formula : — 

For  riveted  or  other  forms  of  wrought-iron  columns  more 
than  90  R  in  length — 

S  =  10,600 -30  J. 

S  =  safe  loads  in  pounds  per  square  inch. 

L  =  length  of  column  in  inches. 

R  =  least  radius  of  gyration  of  column  in  inches." 

For  riveted  or  other  forms  of  wrought-iron  columns  less 
than  90  R  in  length — 

S  =  8,000. 

S  =  safe  load  in  pounds  per  square  inch. 

For  riveted  or  other  steel  columns  more  than  90  R  in 
length — 

S  =  17,100  -  57^. 

S  =  safe  load  in  pounds  per  square  inch. 

L  =  length  of  column  in  inches. 

R  =  least  radius  of  gyration  of  column  in  inches. 

For  riveted  or  other  steel  columns  less  than  90  R  in 
length — 

S  =  12,000. 

S  =  safe  load  in  pounds  per  square  inch." 

Sec.  154. — "  No  wrought-iron  or  rolled  steel  columns  shall 
have  an  unsupported  length  of  more  than  forty  times  its  least 
lateral  dimensions  or  diameter,  nor  shall  its  metal  be  less  than 
one-fourth  of  an  inch  in  thickness." 

Sec.  155.—"  With  regard  to  connections  of  all  structural  iron 
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work  upon  buildings  erected  in  the  city  of  Buffalo,  such  work 
shall  hereafter  be  in  conformity  with  the  practice  of  the 
Carnegie,  Trenton,  Phoenix,  Pencoyd,  or  other  first-class  rolling 
mills,  as  published  in  their  standard  books  and  sheets,  and 
approved  by  the  Deputy  Building  Commissioner." 

Wind  Pressure. — Sec.  87. — "  In  the  case  of  aU  buildings  the 
height  of  which  is  more  than  one  and  one-half  times  their  least 
horizontal  dimensions,  allowances  shall  be  made  for  wind 
pressure,  which  shall  not  be  figured  at  less  than  30  pounds 
for  each  square  foot  of  exposed  surface.  Where  the  dead 
weight  of  the  structure  is  not  sufficient  to  insure  stability 
against  wind  pressure,  the  following  precautions  must  be  taken 
to  give  the  required  stability : — 

*'  First, — ^Wrought  or  steel  pillars  must  be  constructed  in 
such  manner  as  to  pass  through  2  stories  with  joints  breaking 
in  alternate  stories. 

"  Second, — Bigid  connections  must  be  made  between  vertical 
and  horizontal  members. 

"  Third, — A  sufficient  quantity  of  diagonal  bracing  must  be 
included  in  the  construction  to  insure  absolute  stability. 

**  Fourth, — Portal  web  bracing  must  be  inserted  where 
necessary. 

"  In  buildings  deficient  in  initial  stability,  the  use  of  cast- 
iron  columns  will  not  be  allowed." 

Note, — ^The  regulations  re  "Steel  Construction"  of  the 
other  chief  American  cities  resemble  those  given  above,  so 
the  Author  has  not  included  these  in  the  table. 

(6)  Beinforced  Concrete  Striustwres. — The  extensive  use  during 
the  past  few  years  of  reinforced  concrete  in  building  construction 
in  American  cities,  especially  in  the  heavier  classes  of  con- 
struction, such  as  hotels,  factories,  warehouses,  business  pre- 
mises, and  public  buildings,  has  necessitated  the  formation  of 
very  stringent  regulations  respecting  the  use  of  this  material. 
Where  not  used  in  the  entire  construction  of  a  building,  it  has 
been  employed  with  very  great  advantage  in  certain  portions  of 
buildings,  such  as  staircases,  projecting  galleries,  foundations, 
corbels,  vaults,  floors,  cupolas,  etc.  In  this  country  ferro- 
concrete is  becoming  more  and  more  used,  many  large  ware- 
houses and  similar  buildings  having  been  constructed  throughout 
of  "  Beinforced  Concrete."  The  monolithic  nature  and  general 
rigidity  of  this  material,  its  durability,  cheapness,  and  last,  but 
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not  least,  its  fire-resisting  properties,  render  its  extensive  use  in 
all  classes  of  building  construction  in  the  near  future  a  certainty. 
Only  recently  in  Scotland  the  new  cabinet  factory  of  the  Singer 
Manufacturing  Company  at  Kilbowie  has  been  erected  by 
Messrs.  Bobert  McAlpine  &  Sons,  from  designs  by  Mr.  Bobert 
Whyte,  architect,  and  this  is  a  fine  example  of  concrete  and 
steel  construction.  The  building  is  800  feet  long  by  80  feet  in 
width,  it  is  90  feet  in  height,  has  six  floors,  and  a  cubic  capacity 
of  6,000,000  cubic  feet. 

The  largest  reinforced  concrete  building  in  the  world, 
however,  is  the  Marlborough  Blenheim  Hotel,  Atlantic  City, 
N.J.  This  building  is  erected  on  the  Kahn  system  of 
Iteinfoix^ment.  It  is  560  feet  long  and  125  feet  wide ;  it  has 
nine  floors,  and  the  front  wing  is  15  stories  high.  The  contract 
was  signed  in  June,  1905,  and  the  entire  building  was  erected, 
decorated,  and  finished  in  eight  months,  showing  that  this  class 
of  structure  can  be  erected  with  great  rapidity  if  necessary. 

It  is  the  Author's  opinion  that  we  are  approaching  the  time 
when  "  Eeinforced  Concrete  "  and  "  Steel  Skeleton  Construction  *' 
will  be  the  two  principal  forms  of  construction  in  this  country, 
as  in  America,  for  all  buildings  of  the  heavier  class,  hence  the 
need,  in  his  opinion,  for  the  adoption  of  similar  bye-laws  to 
those  in  use  in  the  chief  cities  of  America.  He  now  gives  in 
the  following  paragraphs  the  regulations  concerning  the  use  of 
"  Eeinforced  Concrete  "  for  building  construction  which  are  in 
force  in  Bviffalo.  These  Begulations  being  only  adopted  in 
1906,  are  therefore  quite  up  to  date. 

Chicago  Begulations  (1906)  are  practically  the  same. 

AMERICAN  BEGULATIONS  BESPECTING  THE  USE  OP 
BEINFOBCED  CONCRETE  IN  BUILDING  CONSTBUCTION. 

Regulations  of  the  City  of  Buffalo,  1906. 

FowndaMons, — Sec.  78,  p.  46. — "If  steel  or  iron  rails  or 
beams  are  used  as  parts  of  foundations,  they  must  be  thoroughly 
imbedded  in  concrete,  the  ingredients  of  which  must  be  such 
that  after  proper  ramming,  the  interior  of  the  mass  will  be  free 
from  cavities.  The  beams  or  rails  must  be  entirely  enveloped 
in  cement  mortar  not  less  than  one  (1)  inch  thick.  Any  cement 
may  be  used  equal  to  standard  called  for  in  section  83. 

"  If  concrete  foundations  are  reinforced  by  iron  or  steel  rails 


Digitized  by  VjOOQ IC 


BUILDING  LAWS   OF   AMERICAN  V.  BEITISH   CITIES.  425 

or  beams,  the  load  and  offsets  in  the  same  must  be  so  adjusted 
that  the  fibre  strain  upon  the  metal,  if  iron,  shall  not  exceed 
12,000  lbs.  per  square  inch ;  or  if  steel,  that  the  fibre  strain 
shall  not  exceed  16,000  lbs.  per  square  inch." 

CoTistruction  and  Thickness  of  Walls. — Sec.  la,  p.  37 ; 
also  Sec.  2. — "  Buildings  whose  exterior  walls  are  of  reinforced 
concrete  may  be  erected  three  stories  in  height,  and  the 
thickness  of  such  walls  shall  be  as  given  in  the  following 
paragraphs;  provided  that  the  materials  of  construction  are 
not  strained  beyond  the  safe  limits  elsewhere  fixed  in  these 
ordinances  " : — 

"  Stories  (where  hasemeni), — If  one  story,  8  inches ;  if  two 
stories,  10  inches ;  if  three  stories  12  inches. 

"Stories  {no  basement). — If  one  story,  6  inches;  if  two 
stories,  6  and  6  inches ;  if  three  stories,  8,  6,  6  inches." 

Clause  2. — "  Concrete  must  be  mixed  in  the  proportions  of 
one  of  Portland  cement,  two  of  sand,  and  five  of  stone  or 
gravel ;  or  the  proportions  may  be  such  that  the  resistance  of 
the  concrete  to  crushing  shall  not  be  less  than  2000  pounds  per 
square  inch  after  hardening  for  twenty-eight  days.  The  tests 
to  determine  this  value  must  be  made  under  the  direction  of 
the  Deputy  Building  Commissioner.  The  concrete  used  in 
reinforced  concrete  steel  construction  must  be  what  is  usually 
known  as  a  '  wet  mixture.' " 

Inspection  and  Tests. — Sect.  5,  p.  38 :  Sects.  17,  18,  p.  41. — 
"  The  execution  of  concrete  work  shall  be  confided  to  workmen 
who  shall  be  under  the  control  of  a  competent  foreman  or 
superintendent,  and  persons  erecting  buildings  of  concrete  shall 
provide  for  expert  inspection  of  the  cement  and  inerts,  and  a 
daily  record  shall  be  kept  of  the  tests,  the  temperature  in  which 
the  concrete  was  worked,  and  all  other  conditions  which  may  be 
of  importance  in  the  construction,  and  a  certified  copy  of  such 
record  shall  be  filed  with  the  Deputy  Building  Commissioner 
twice  each  week,  or  more  often  if  required  by  him." 

Clause  17. — "The  contractor  must  be  prepared  to  make 
tests  on  any  portion  of  a  building  of  concrete  within  a  reasonable 
time  after  erection,  as  often  as  may  be  required  by  the  Deputy 
Building  Commissioner.  The  tests  must  show  that  the  con- 
struction will  sustain  a  load  of  three  times  that  for  which  it  is 
designed  without  any  sign  of  failure." 

Sect.   18. — "  Before  permission  to  erect  any  structure  of 
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concrete  is  issued,  complete  drawings  and  specifications  must 
be  filed  with  the  Bureau  of  Building,  showing  all  details  of  the 
construction,  static  computation,  the  size  and  position  of  all 
reinforced  rods,  stirrups,  etc.,  with  a  note  on  all  beams  and 
girders,  stating  the  loads  for  which  they  are  designed,  and 
giving  the  composition  of  the  concrete." 

Definition  of  "  Rdnforced  Coiicrete."— Sect  3,  p.  37.—"  The 
term  'Beinforced  Concrete'  shall  be  understood  to  mean  an 
approved  concrete  mixture  reinforced  by  steel  of  any  shape, 
so  combined  that  the  steel  will  take  up  the  tensional  stresses 
and  assist  in  the  resistance  to  shear." 

Quality  of  Materials. — Clauses  6  to  8  pp.  38  and  39. 
Clause  21,  p.  41.  Clause  No.  6.  "  Only  high-grade  Portland 
cement  shall  be  permitted  in  concrete  construction.  Such 
cement,  when  tested,  after  one  day  in  air  and  six  days  in  water, 
shall  develop  a  tensile  strength  of  at  least  500  lbs.  per  square 
inch ;  and  after  one  day  in  air  and  twenty-seven  days  in  water, 
shall  develop  a  tensile  strength  of  at  least  600  lbs.  per  square 
inch.  Other  tests  as  to  fineness,  constancy,  volume,  etc.,  shall 
be  made  in  accordance  with  the  standard  method  prescribed  by 
the  American  Society  of  Civil  Engineers'  Committee,  as  may, 
from  time  to  time,  be  directed  by  the  Deputy  Building  Com- 
missioner." 

Clause  7. — "  The  sand  used  must  be  clean,  sharp,  grit  sand, 
free  from  loam  or  dirt." 

Clause  8. — "  The  stone  used  in  the  concrete  must  be  clean, 
broken  stone  or  gravel,  of  a  size  that  will  pass  through  a  j-inch 
ring. 

''  In  case  it  is  desired  to  use  other  materials  or  other  kinds 
of  stone,  samples  of  same  must  be  submitted  to  and  approved 
by  the  Deputy  Building  Commissioner." 

Sec.  21,  p.  41. — "  No  concrete  work  shall  be  done  in  freezing 
weather  except  when  the  influence  of  frost  is  excluded." 

Limit  of  Stress.— ClanoeB  9  to  11,  p.  39.  Clause  9. — 
"Eeinforced  concrete  steel  must  be  so  designed  that  the 
stresses  shall  not  exceed  the  following  limits : — Extreme  fibre 
sti-ess  on  concrete  in  compression,  500  pounds,  in  shear  50 
poxmds  per  square  inch.  Tensile  stress  in  steel,  16,000  pounds 
per  square  inch.  Sheariug  stress  in  steel,  10,000  pounds  per 
square  inch." 

Clause  10.— "The  adhesion  of  concrete  to  steel  shall  be 
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assumed  to  be  not  greater  than  the  shearing  strength  of  the 
concrete." 

Clause  11. — "The  ratio  of  moduli  of  elasticity  of  concrete 
and  steel  shall  be  taken  as  1  to  12." 

Bending  Moments. — Clauses  12  to  16,  pages  39  to  40. — 
Clause  12:  ''The  following  assumption  shaU  guide  in  the 
determination  of  the  bending  moments  due  to  the  external 
forces.  Beams  and  girders  shall  be  considered  as  simply 
supported  at  the  ends,  no  allowance  being  made  for  continuous 
construction  over  the  supports.  Floor  plates,  when  constructed 
continuous,  and  when  provided  with  reinforcement  at  top  of 
plate  over  the  supports,  may  be  treated  as  continuous  beams, 
the  bending  moment  for  uniformly  distributed  loads  being 
taken  at  not  less  than  WL  —  10  ;  the  bending  moment  may  be 
taken  WL  —  20  in  the  case  of  square  floor  plates  which  are 
reinforced  in  both  directions  and  supported  on  all  sides.  The 
floor  plate  may  be  taken  as  part  of  the  beam  or  girder  in  com- 
puting its  moment  of  resistance  to  the  extent  of  not  more  than 
ten  times  the  width  of  that  beam  or  girder." 

Clause  13 :  "  The  moment  of  resistance  of  any  reinforced 
concrete  steel  construction  under  transverse  loads  shall  be 
determined  by  formulas  based  on  the  following  assumptions: — 

"  (a)  The  bond  between  concrete  and  steel  is  sufficient  to 
make  the  two  materials  act  together  as  a  homogeneous  solid. 

"  (b)  The  strata  in  any  fibre  is  directly  proportionate  to  the 
distance  of  that  fibre  from  the  neutral  axis. 

"(c)  The  modulus  of  elasticity  of  the  concrete  remains 
constant  within  the  limits  of  the  working  stresses  fixed  in  these 
ordinances. 

"(d)  The  tensile  strength  of  the  concrete  shall  not  be 
considered." 

Sec.  14,  page  40. — "  When  the  shearing  stresses  developed 
in  any  part  of  the  construction  exceed  the  safe  working  strength 
of  the  concrete,  as  fixed  in  these  ordinances,  a  suflicient  amount 
of  steel  shall  be  introduced  in  such  a  position  that  the  deficiency 
in  the  resistance  to  shear  is  overcome." 

Sec.  15,  page  40. — "  When  the  safe  limit  of  adhesion  between 
the  concrete  and  steel  is  exceeded,  some  provision  must  be  made 
for  transmitting  the  strength  of  the  steel  to  the  concrete." 

Sec.  16,  page  40. — "  Reinforced  concrete  may  be  used  for 
columns  in  which  the  ratio  of  length  to  least  side  or  diameter 
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does  not  exceed  sixteen.  The  reinforcing  rods  must  be  tied 
together  at  intervals  of  not  more  than  the  least  side  or  diameter 
of  the  column." 

Cancltmon, — The  Author  in  this  Paper  has  endeavoured  to 
lay  before  the  Members  of  this  Association  sufficient  particulars 
of  the  American  Building  Regulations  to  show  that  these  are  far 
more  up-to-date  than  those  of  our  cities,  and  that  they  include 
many  important  clauses  that  might  with  great  advantage 
be  included  in  our  Building  Bye-Laws ;  he  has  also  endeavoured 
to  show  that  our  friends  across  the  Atlantic  in  their  Segula- 
tions  go  more  fully  into  the  details  of  construction  than  we  do, 
and  he  trusts  that  this  Paper  will  be  of  use  to  the  Association 
in  that  it  may  be  referred  to  by  Borough  Engineers  who 
are  assisting  in  the  drafting  of  new  codes  of  Building  Bye- 
Laws. 

COMMUNICATED    DISCUSSION. 

Mb.  a.  J.  Price  :  Every  one  must  regret  that  time  did  not 
permit  the  discussion  of  Mr.  Matthews'  paper,  for  it  was  not 
only  interesting  but  valuable,  as  showing  how  far  the  problem 
of  drafting  bye-laws  dealing  with  modern  building  requirements 
has  been  met. 

While  I  share  to  a  great  extent  Mr.  Matthews'  admiration 
for  the  way  in  which  the  Americans  have  tackled  these  problems, 
especially  as  regards  steel  structures,  reinforced  concrete  and 
fireproof  construction,  I  think  many  of  the  tables  quoted  are  so 
vague  and  present  so  great  a  variation  as  to  be  valueless  as  a 
guide,  and  only  useful  as  showing  what  to  avoid.  Take  the 
regulation  respecting  the  "  bearing  power  of  soils,"  which  allows 
a  pressure  of  2  tons  per  square  foot  on  clay  in  Chicago,  and 
3'5  tons  in  Philadelphia  and  Bu£hlo.  A  variation  of  75  per 
cent,  is  too  great  to  commend  itself  for  adoption  here.  The 
difiTerence  for  clay  and  sand  is  greater  still,  being  1*5  tons  to 
3*5  tons. 

The  regulations  for  concrete  aud  brickwork  foundations 
quoted  are  absurd,  both  in  the  wide  variation  of  the  strengths 
given  and  the  loose  terms  employed. 

What  can  one  think  of  regulations  which  allow  a  pressure 
on  concrete  of  15  tons  per  square  foot  in  Philadelphia,  and 
only  4  tons  in  Buffalo,  and  what  is  meant  by  a  "  good  depth  " 
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of  concrete  ?  It  appears  to  me  that  the  Manchester  clause,  to 
TV'hich  Mr.  Matthews  objects  as  being  indefinite  and  practically 
useless,  is  much  better  and  more  useful,  for  it  is  comprehensive 
without  partaking  of  a  cast-iron  character.  The  London  County 
Council  bye-law  does  not  appear  to  me  to  be  so  good,  though  it 
is  certainly  more  definite.  The  difficulty  is  that  the  9-inch 
concrete  foundation  appears  to  be  applied  equally  to  a  bungalow 
and  a  sky-scraper. 

Take  the  case  of  brickwork,  which  in  cement  mortar  varies 
from  15  tons  per  square  foot  in  Philadelphia  to  5  tons  in  Buffalo 
for  common  brick,  and  12  tons  for  pressed  bricks.  As  no  special 
brick  19  mentioned  in  Philadelphia  and  Chicago,  I  presume  we 
are  right  in  assuming  that  15  tons  and  11  tons  are  allowed  on 
common  brick  in  these  cities  to  the  5  tons  allowed  in  Buffalo. 
In  brickwork  so  much  depends  upon  the  strength  of  the  brick, 
the  workmanship,  the  character  of  the  lime,  or  composition  of 
the  cement  mortar,  that  to  be  of  any  great  value  we  must 
know  the  strength  of  the  brick  and  the  lime  or  cement  mortar. 
We  must  distinguish  between  the  fat  limes  used  in  many  parts 
of  the  Midlands,  the  stone  limes  used  in  London,  and  the 
hydraulic  limes  which  are  found  and  used  in  different  parts 
of  the  country.  The  London  stock  brick  has  a  strength  only 
of  about  one-tenth  that  of  a  Staffordshire  blue,  Accrington 
plastic,  or  Buabon  pressed  brick.  It  will  also  be  necessary 
to  distinguish  carefully  between  the  use  of  the  term  "  stock  " 
in  the  North  of  England  and  London.  The  "  stock  "  brick  in 
the  North  is  a  kiln-made  pressed  brick ;  in  London  it  is  a  hand- 
made brick,  burnt  in  a  clamp,  differing  altogether  in  strength 
and  appearance. 

The  tables  on  ''  piled  foundations  "  are  more  in  agreement, 
but  spruce  is  rarely  used  in  this  country  for  piles,  and  the  piles 
are  not  usually  of  so  small  a  size  as  5  inches  diameter,  or  circular 
in  shape.  Again,  they  are  to  be  driven  to  rock  or  hard  pan 
bearings,  but  in  many  parts  of  this  country  it  is  hardly  possible 
to  reach  the  rock,  nor  is  it  necessary.  Five  miles  from  Lytham, 
the  Lancashire  and  Yorkshire  Eailway  Company  had  to  build  a 
railway  bridge  on  the  Marten  Moss.  They  drove  12  by  12  inch 
pileSy  60  feet  long,  for  the  foundation,  without  reaching  the  hard 
ground,  but  the  friction  on  the  side  was  amply  sufficient  to 
prevent  any  settlement. 

The  work  of  the   Surveyor  is  in  most  cases   sufficiently 
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difficult  now,  and  the  determination  of  the  chaTacter  and 
strength  of  the  gronnd  is  one  of  his  most  troublesome  and 
responsible  duties. 

I  experienced  this  difficulty  in  the  case  of  a  large  furniture 
warehouse  which  was  to  be  erected  on  what  I  knew  was  peaty 
ground.  I  suggested  piling  the  foundation  to  the  architect, 
who  was  an  A.R.I.B.A.  He  said  a  concrete  foundation  12  inches 
deep  and  3  feet  6  inches  wide  was  strong  enough,  though  I  told 
him  it  was  not.  I  should,  however,  have  found  it  difficult  to 
compel  him  to  put  in  a  pile  foundation,  and  contented  myself 
with  warning  him  of  the  danger  he  ran  of  settlement.  He  had 
not  got  much  above  the  first  floor  before  the  new  building  was 
found  to  be  falling  away  from  the  adjoining  building,  and  by 
the  time  he  got  the  roof  on,  the  gable  overhung  18  inches.  I 
served  a  notice  on  him  compelling  him  to  take  it  down,  and  put 
in  a  pile  foundation,  which  he  did,  using  piles  12  inches  square 
and  16  feet  deep,  and  the  building  has  never  stirred  an  inch 
since.  The  moral  of  this  lies  in  the  fact  that  had  I  gone  to 
court  in  the  first  instance  to  compel  him  to  use  piles,  I  should 
probably  have  lost  the  case,  for  he  could  have  pointed  to  a 
building  not  fifty  yards  away  where  sand  piles  had  been  used 
with  perfect  success,  and  could  no  doubt  have  got  any  amount 
of  expert  evidence  in  support  of  his  contention.  But  here 
again  the  thickness  and  lengths  of  the  piles  required  calls 
for  judgment  and  experience  if  they  are  to  be  efficient  and 
economical,  for  there  is  no  sense  in  using  piles  strong  enough  to 
carry  a  twenty-storey  building  when  one  is  erecting  a  two- 
storey  villa.  Section  82  is  very  useful,  but  likely  to  get  the 
speculative  builder  up  in  arms.  To  be  compelled  to  go  down 
four  feet  for  his  foundations,  where  he  has  perhaps  been 
accustomed  to  go  only  four  inches,  will  lead  to  trouble ;  and  in 
many  cases  there  is  no  doubt  it  is  a  quite  unnecessary  depth, 
and  by  getting  into  the  water  likely  to  lead  to  less  satis&ctory 
and  much  more  expensive  work.  With  regard  to  steel  and 
reinforced  concrete  buildings,  these  are  used  in  so  many 
different  forms,  and  are  even  yet  so  largely  of  an  experimental 
character,  that  it  is  necessary  to  walk  wwily  in  framing  bye- 
laws  to  deal  with  these.  I  have  read  this  portion  of  the  paper 
with  great  interest,  and  I  think  the  strength  and  use  of  the 
materials  agrees  very  closely  with  our  English  practice,  the 
regulations  appear  to  be  practical  and  simple  enough  to  be 
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grasped  even  by  an  art  architect  or  the  average  builder.  The 
fact  that  so  many  buildings  of  this  class  are  goiug  up  in  this 
country  shows  that,  however  backward  we  may  be  in  adopting 
bye-laws  to  deal  with  these  buildings,  we  have  still  that  saving 
grace  of  common  sense  which  is  above  all  bye-laws,  and  which 
is  supposed  to  be  the  foundation  of  all  law. 

COMMUNICATED  REPLY. 

Mr.  E.  E.  Matthews:  In  reply  to  Mr.  A.  J.  Price,  the 
Author  pointed  out  that  the  tables  given  by  him  in  his  paper, 
and  which  set  out  in  detail  the  Segulations  which  are  in  force 
in  a  number  of  American  Cities  respecting  the  "  Bearing  Power 
of  Soils/'  and  "the  Maxim  Load  allowable  on  Concrete  and 
Brickwork  Foundations,"  were  not  intended  to  be  held  up  as 
models,  the  Author  agreeing  that  these  regulations  vary  too 
considerably,  his  object,  however,  in  inserting  these  tables  was 
more  with  a  view  of  showing  that  regulations  do  exist  in 
American  Cities  dealing  with  these  very  important  points.  He 
does  not  agree  with  Mr.  Price  that  the  Manchester  Clause  is 
''  better  and  more  useful,"  but  maintains,  as  he  has  stated  in 
his  paper,  that  such  a  clause  is  altogether  too  indefinite  and  is 
practically  useless.  What,  for  example,  asks  the  Author,  is  the 
definition  of  "Solid  ground,"  or  "A  sufficient  thickness  of 
good  concrete,"  or  "  Some  solid  and  sufficient  sub-structure "  ? 
The  Author  maintains  that  such  terms  as  these  are  so  indefinite 
that  it  would  take  a  wiser  than  Solomon  to  give  any  satisfactory 
definition  of  what  they  mean.  The  Author  is  pleased  to  note 
that  Mr.  Price  agrees  that  the  London  County  Council  Bye-law, 
which  goes  a  little  further  than  the  Manchester  Begulation,  and 
which  specifies  that  the  depth  of  concrete  foundations  shall  be 
nine  inches,  is  an  impracticable  regulation,  to  expect  that  the 
foundations  of  a  sky-scraper  are  to  be  of  no  greater  thickness 
than  those  of  a  two-story  building  is  of  course  absurd.  With 
regard  to  the  tables  relating  to  Piled  Foundations,  the  Author 
in  this  case  also  does  not  set  these  up  as  models,  the  piles  used 
in  America,  and  the  methods  of  driving  same,  vary  very  con- 
siderably from  those  of  this  country,  but  his  object  is  to  show 
(1)  that  the  American  Begulations  make  it  compulsory  where  a 
bad  foundation  is  met  with  that  piles  shall  be  driven  ;  (2)  that 
they  specify  the  size  and  form  of  the  piles ;  (3)  and  that  they 
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also  state  the  maximum  load  allowable  on  each  pile ;  and  the 
Author  maintains  that  in  the  building  regulations  of  our 
cities  and  boroughs  clauses  should  be  inserted  dealing  with 
each  of  these  three  points,  he  does  not  suggest  that  the  piles 
should  be  either  of  the  size  or  form  adopted  in  America;  he 
agrees  with  Mr.  Price  that  a  certain  amount  of  latitude  should 
be  given  to  the  Surveyor  so  that  he  may  have  power  to  decide 
as  to  the  length  of  piles  that  should  be  put  in  in  each  particular 
case. 
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THE  CALCULATION  OF  STORM-WATER  DIS- 
CHARGE, AND  THE  DESIGN  OF  SEWERAGE 
DETAILS. 

By  E.  E.  WALLINGTON  BUTT,  Graduate. 

The  first  portion  of  this  Paper  deals  with  a  subject  of  great 
importance  to  municipal  engineers,  and  one  on  which  there  is 
a  conspicuous  dearth  of  information.  It  may  be  taken  as  a 
truism  that  the  greatest  efficiency  in  design  can  only  be 
obtained  when  all  the  details  of  the  problem  are  cori-ectly 
appraised  and  adequately  provided  for.  The  Author,  therefore, 
believes  that  an  examination  of  the  subject  will  not  be  without 
interest  and  value. 

li  must  be  clearly  understood  that  with  so  many  variable 
factors  as  the  problem  of  storm-water  drainage  presents,  exact 
mathematical  accuracy  is  impossible.  This  statement  is  in- 
serted lest  the  impression  should  be  given  that  a  simple 
formula  for  determining  the  sizes  of  sewers  might  be  framed 
and  used  without  discrimination  for  all  types  and  classes 
of  area. 

The  assumptions  made  by  engineers  with  respect  to  rates 
of  rainfall,  and  the  corresponding  discharge  in  sewers,  are 
remarkably  diverse.  Although  the  importance  of  its  accurate 
estimation  is  not  generally  recognised,  many  engineers,  par- 
ticularly in  the  United  States  of  America,  have  investigated 
the  problem  and  framed  formulae  for  computing  storm-water 
discharge. 

Among  the  best  known  of  these  formulae  is  that  of  Burkli- 
Ziegler,  a  Swiss  engineer,  whose  equation  is  as  follows : — 

Q  =  BC\/a 

2 
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where  Q  s  cubic  feet  per  second  per  acre  reaching  Bowel's. 

R  „  average  intensity  of  rain  during  the  period  of 
heaviest  fall,  in  cubic  feet  per  acre, 

C  „  a  coefificient  of  impermeability  varying  from 
0-31  for  rural  districts  to  0*75  for  well- 
developed  areas ;  average  value  0*625, 

S       „       general  slope  of  area  per  thousand, 

A       „       drainage  area  in  acres. 

This  formula  was  modified  by  McMath,  of  St.  Louis,  U.S.A., 
who  proposed — 

Q  =  EC^ J 

where  Q  s  cubic  feet  per  second,  per  acre  reaching  sewers, 
C        „       a  coefficient  of  impermeability, 
R        „       greatest  intensity  of  rainfall  in  cubic  feet  per 

acre, 
S        „       mean  slope  of  surface  per  thousand. 

Other  well-known  formulae  are  those  of  Messrs.  Hawksley 
and  Bazalgette  in  this  country,  and  Colonel  Adams  in  XJ.S.A., 
both  of  which  include  a  factor  for  "  general  slope." 

A  great  advance  in  this  subject  was  made  by  Mr.  £mil 
Kuiohling,  the  City  Engineer  of  Rochester,  K.Y.,  who  was  the 
first  to  recognise  that  "the  percentage  of  rainfall  discharge 
from  any  given  area  increases  uniformly  with  the  duration  of 
the  storm,  until  a  period  is  reached  which  is  equal  to  the  time 
required  for  the  concentration  of  the  drainage  waters  from  the 
entire  tributary  area." 

From  his  investigations  and  expeiiments,  Mr.  Kuichling 
arrived  at  certain  conclusions,  and  framed  the  following 
formula : — 

Q  =  Aat(b  -  d) 

where  Q  denotes  discharge  in  cubic  feet  per  second, 
A       „       drainage  area  in  acres, 
fi,  6, 0       „       empirical    constants,    which    will    vary    for 
different  localities, 
t       „       time  required  for  the  concentration  of  the 
stoim  water  at  the  outlet. 

It  must  be  mentioned,  however,  that  Mr.  Kuichling  worked 
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without  the  aid  of  a  recording  rain-gauge,  which  is  a  sine  qua 
non  for  experiments  in  this  subject ;  and  the  general  construction 
of  the  formula,  with  its  three  empirical  constants,  has  operated 
against  its  use. 

The  formukB  of  Burkli-Ziegler  and  others  are  faulty  for  the 
following  reasons : — 

(1)  The  sewer  discharge  is  assumed  to  be  constant  over 
all  shapes  and  classes  of  area. 

(2)  The  general  slope  of  ground  is  of  little  value  for 
computations  of  this  kind,  as,  even  under  the  most  favourable 
conditions,  it  can  only  be  a  rough  approximation.  What  little 
value  it  has  lies  in  the  fact  that  the  gradients  of  the  sewers  are 
largely  dependent  upon  the  general  fall  of  the  area. 

One  of  the  most  important  contributions  on  the  subject  of 
storm-water  discharge  was  that  of  Mr.  D.  E.  Lloyd-Davies,* 
which  was  read  before  the  Institution  of  Civil  Engineers  recently. 

The  conclusions,  which  are  summarised  below,  were  mainly 
deduced  from  observations  and  experiments  carried  out  in 
Birmingham,  Plymouth,  and  West  Bromwich. 

(1)  That  the  storm-water  discharge  from  any  defined  district 
is  directly  proportional  to  the  percentage  of  impermeable  area 
comprised  in  it. 

(2)  That  the  discharge  of  storm  water  through  underground 
channels  is  proportional  to  the  aggregate  rainfall  during  the 
time  occupied  by  the  water  in  travelling  from  the  extreme 
boundary  of  the  district  to  the  point  of  observation,  which 
time  is  called  the  time  of  concentration. 

(3)  That  the  maximum  rate  of  flow  occurs  when — during  a 
period  equal  to  the  time  of  concentration — ^the  average  intensity 
of  rainfall  is  greatest. 

(4)  That  the  total  volume  of  storm  water  is  proportional  to 
the  maximum  rate  of  flow. 

From   these   conclusions,    Mr.  Lloyd-Davies    framed    the 
following  formula,  the  great  value  of  which  lies  in  the  fact 
that  all  the  factors  comprising  the  equation  are  adaptable  to 
the  characteristics  of  any  district : — 
Lloyd'Davie& — 

Q  =  ^60-5  X  y  X  r)  X  Ap 

*  Proceeding  of  </m  Imiiiuiion  of  Civil  Engineen,  vol.  olxiv.,  190£l*I906. 
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where  Q  =  discharge  in  cubic  feet  per  minute, 

t  s=  time  of  concentration  (i,e.  time  of  flow  through 
longest  line  of  sewers  in  district  plus  entrance 
allowance)  in  minutes, 
r  =  rainfall  in  inches  during  t, 
Ap  =  per  centage  of  impermeable  area  in  acres. 

A  full  and  complete  understanding  of  the  conclusions  is 
essential  if  the  formula  and  its  application  are  to  be  appreciated. 
The  Author,  therefore,  makes  no  apology  for  enlarging  upon  Mr. 
Lloyd-Davies'  remarks. 

Conclusion  No.  1  is  indisputable.  A  little  thought  will, 
however,  show  that  a  relationship  exists  between  the  percentage 
of  impermeability  and  the  density  of  population.  Fig.  1  has 
been  prepared  to  show  this  relationship.  A  chart  of  this 
description  can  at  best  be  only  an  approximation,  but,  in  the 
Author's  opinion,  the  curve  as  plotted  is  sufficiently  accurate 
for  practical  purposes.  In  cases  where  a  very  severe  storm 
follows  a  long  period  of  drought  or  a  rainfall  of  long  duration, 
when  the  permeable  ground  is  either  baked  or  satmated,  the 
percentage  of  impermeability  may  not  be  shown  con^ctly. 
But  these  cases  are  of  extremely  rare  occurrence,  and  the  risk 
of  damage  may  reasonably  be  taken.  A  certain  amount  of 
risk  must  always  be  taken  in  designing  storm-water  sewers. 
To  be  absolutely  safe  with  so  variable  a  quantity  as  rainfall, 
an  enormous  outlay  would  have  to  be  incun*ed,  the  resulting 
benefits  being  by  no  means  proportionate. 

With  regard  to  conclusion  No.  2,  it  is  obvious  that  the 
greatest  sewer  flow  cannot  be  reached  until  the  product  of  Ap 
and  r  is  at  its  maximum. 

Broadly  speaking,  it  means  that  all  parts  of  the  ai-ea  must 
be  contributing  to  the  flow  before  the  maximum  is  attained. 
Now,  the  entire  area  cannot  contribute  until  the  rain  which  fell 
at  the  extreme  boundary  of  the  district  has  flowed  through  the 
sewers  and  concentrated  with  the  rain  which  fell  on  the  nearer 
portions.  Therefore,  contributions  from  all  parts  of  the  area 
are  not  obtained  at  the  same  moment  unless  the  duration  of  the 
storm  equals  or  exceeds  the  time  of  concentration. 

Conclusion  No.  3.  It  is  universally  admitted  thai  the 
intensity  of  rainfall  varies  inversely  as  the  duration  of  the 
storm.    This  can  be  seen  from  the  Rainfall  Intensity  Curve 
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(Fig.  2),  which  has  been  plotted  from  records  of  storms  in 
Birmingham,  but  for  practical  purposes  is  applicable  to  all 
parts  of  this  country.  The  curve  is  designed  to  cover  all 
moderate  amounts  of  rainfall,  but  does  not  include  the  very 
heavy  falls  of  short  duration,  as  these  cannot  be  considered  in 
economical  design.  As  a  matter  of  fact,  the  curve  is  exceeded 
five  times  in  four  years,  and  the  risk  of  damage  should  be  taken 
for  the  reason  before  given. 

Seeing  that  the  whole  area  cannot  discharge  unless  the 
storm  equals  the  time  of  concentration,  and  that  the  shorter 
the  duration  of  the  storm  the  greater  is  the  intensity  of  the 
rain,  it  follows  that  the  maximum  sewer  flow  is  likely  to  be 
reached  when  the  duration  of  the  storm  exactly  coincides  with 
the  time  of  concentration.  While  tins  is  true  in  most  cases, 
there  are  occasions  when  an  exceptionally  heavy  downpour 
occurs  in  the  middle  of  a  storm.  It  is,  therefore,  the  highest 
average  intensity  (over  a  period  equal  to  the  time  of  concen- 
tration) of  this  storm  which  furnishes  the  maximum  sewer 
flow. 

Conclusion  No.  4  needs  but  little  comment.  It  is  interesting 
as  a  conclusion,  but  has  little  bearing  on  the  application  of  the 
formula,  which  will  now  be  considered. 

In  designing  a  system  of  storm-water  sewers,  the  district 
should  be  divided  into  several  portions  according  to  the 
geographical  conditions,  and  the  various  areas  computed  in  the 
usual  way.  By  counting  the  number  of  houses  in  each  area, 
the  population  per  acre  can  be  ascertained,  and  by  reference  to 
the  impermeable  area  percentage  curve  (Fig.  1),  the  percentage 
of  equivalent  impermeable  area,  Ap,  can  be  estimated. 

The  preliminary  lines  and  gradients  having  been  laid  out, 
the  approximate  diameters  of  the  sewers  are  assumed.  From 
the  diameters  and  gradients  the  various  velocities  can  be 
determined. 

With  these  known,  the  time  required  for  the  rain  falling  on 
the  most  distant  part  of  the  area  to  reach  the  outlet  can  readily 
be  calculated. 

To  this  time  must  be  added  an  allowance  for  the  rain  to 
enter  the  sewers.  Where  roofs  are  connected  directly  to  the 
sewersy  the  minimum  time  is  about  one  minute ;  but  where  the 
flow  has  to  pass  down  the  street  gutters,  the  allowance  should 
be  increased  to  about  three  minutes. 
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The  actual  time  of  concentration  being  now  known,  the  rate 
of  rainfall,  r,  for  that  particular  time  is  measured  Ax)m  the  rain- 
fall intensity  curve  (Fig.  2),  and  the  factors  of  the  equation  are 
complete. 

Mr.  Lloyd-Da  vies,  in  his  Paper,  showed  a  graphic  method  of 
applying  the  time  of  concentration  to  a  district,  and  Fig.  3  is 
a  modification  of  his  diagram.  The  heavy  horizontal  line 
represents  t  for  the  main  stream,  the  lines  at  right  angles  give 
t  for  the  tributary  districts,  the  figure  in  the  circle  at  the  end  of 
each  line  denoting  the  equivalent  impermeable  area  of  that 
tributary  area  in  acres.  It  must  be  clearly  imderstood  that  the 
lengths  and  positions  of  these  lines  are  measured  in  units  of 
time,  and  no  other  factor  has  any  bearing. 

To  find  the  discharge'  at  any  point  of  the  main  stream,  the 
sum  of  the  areas  to  the  right  of  that  point  gives  the  area  dis- 
charging, the  length  of  the  line  gives  t ;  and  with  t  known,  r 
can  be  ascertained  from  Fig.  2. 

Then  Q  =  (60-5  x-^  x  r)  x  Ap 

Irregular  districts  sometimes  give  the  maximum  dischaige 
when  a  certain  portion  of  the  district  is  omitted.  A  little 
judgment  and  a  few  trials  with  difiTerent  areas  and  times  of 
concentration  will  reveal  the  highest  possible  discharge. 

In  concluding  this  subject,  the  Author  desires  to  mention 
a  point  of  importance  in  the  design  of  storm-water  sewers,  as 
it  provides  ample  scope  for  the  ingenuity  and  experience  of  the 
designer.  It  has  been  shown  that  r  varies  inversely  as  ^,  so 
that  if  ^  is  increased,  the  value  of  r  is  automatically  decreased, 
and  therefore  the  maximum  rate  of  flow  from  the  whole  area 
is  diminished.  By  a  careful  arrangement  of  gradients  and 
diameters,  t  may  be  artificially  lengthened  at  trifling  expense, 
with  the  result  that  sewers  of  smaller  diameter  will  be  required 
in  the  middle  and  lower  reaches  of  the  area.  Of  course,  the 
total  volume  of  rainfall  discharge  is  not  afTected  in  the  slightest 
degree  by  this  jugglery.  It  is  the  maximum  rate  of  flow  that 
sewers  are  designed  for,  and  it  is  in  this  maximum  rate  that 
reaction  is  made. 
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In  comparison  with  the  accurate  determination  of  storm- 
water  discharge,  the  calculation  of  dry-weather  flow  is  a  matter 
of  little  difficulty,  and  has  therefore  been  omitted  from  tUs  Paper. 

It  is  unfortunate  that  so  little  attention  has  been  paid  to 
the  efficiency  of  the  various  details  of  sewerage  works.  Of 
what  use  is  a  large  overflow  sewer  if  an  inadequate  length  of 
weir  at  the  summit,  and  a  heavy  flap  valve  at  the  outlet,  reduce 
its  efficiency  ?  Has  the  ingenuity  of  sewerage  engineers  been 
exhausted  in  the  design  of  stoneware  pipe  joints  ? 

The  Author  suggests  that  the  improvement  of  sewerage 
details  provides  an  ample  field  for  inventive  faculty,  and  trusts 
that  his  remarks  will  stimulate  interest  in  the  matter,  and  thus 
lead  to  enhanced  efficiency. 


Storm  Overflows. 

The  usual  type  of  storm  overflow,  consisting  of  a  free 
sewer  with  a  bHI  placed  at  the  level  reached  by  six  times  the 
average  dry- weather  flow  (sometimes  with  the  upper  portion  of 
the  outlet  sewer  masked),  does  not  by  any  means  fulfil  require- 
ments. When  it  is  considered  that  in  a  combined  system  the 
storm  flow  is  sometimes  as  much  as  150  times  the  dry- 
weather  flow,  the  need  for  greater  attention  in  design  will  be 
appreciated. 

Fig.  4  illustrates  a  type  of  overflow  which  with  certain 
modifications  is  frequently  adopted  in  Birmingham.  Hori- 
zontally across  the  sewer,  at  the  height  attained  by  six  times 
the  average  dry-weather  flow^  an  iron  plate,  A,  is  fixed,  to 
which  is  bolted  a  vertical  deflecting  plate,  B,  at  an  angle  of 
about  30°  with  the  foul  sewer.  When  the  flow  exceeds  the 
predetermined  amount,  the  excess  passes  above  the  cut-plate 
A,  and  is  deflected  by  B  into  the  oVerflow  sewer  0,  while  the 
remainder  passes  under  the  plate  to  the  continuation  of  the 
foul  sewer. 

In  the  early  examples  of  these  overflow  chambers,  consider- 
able annoyance  was  caused  by  rubbish  accumulating  at  the 
edge  of  plate  A,  but  this  has  now  been  obviated  by  using  the 
deflecting  screen  shown.  The  screen  is  formed  of  No.  15  gauge 
wires  at  ^"  centres,  and  is  quite  successful  in  deflecting  the 
rags,  paper,  and  general  rubbish  down  the  foul-water  sewer 
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while  it  offers  no  serious  impediment  to  the  course  of  the  storm 
water  to  the  overflow  sewer. 

It  has  been  claimed  for  this  type  of  storm  overflow  that  the 
decreased  hydraulic  radius  under  the  plate  counterbalances  the 
extra  velocity  of  approach  of  the  storm  volume ;  that  there  is  no 
impact,  and  consequently  no  static  head  generated;  and  that 
separation  of  the  excess  of  6  D.W.F.  is  accurate. 

While  not  altogether  supporting  these  claims,  the  Author 
recognises  this  design  as  a  distinct  improvement  on  the  usual 
type. 

When  the  cross-sectional  area  of  6  D.W.F.  is  small,  the 
separating  plate  overflow  just  described  is  impracticable. 

In  these  cases  the  leap  weir  tjrpe  (Pig.  5),  which  is  well 
adapted  to  sewers  of  steep  gradients,  is  used,  as  the  high 
velocity  permits  a  long  gap  being  left  in  the  invert. 

A  desirable  feature  of  this  form  of  overflow  is  that  the  storm 
water  passes  on  in  a  direct  Une,  the  foul  flow,  a  comparatively 
small  volume,  being  deflected. 

Systematic  inspection  is  necessary  with  this  type  also,  if 
the  arrangement  is  to  be  maintained  in  good  working  order,  as 
rubbish  sometimes  collects  on  the  cut-plate,  and  if  not  removed 
will  allow  contamination  of  the  water-course. 

Accurate  separation  is  not  always  obtainable  by  this  type, 
as,  in  the  first  place,  it  is  not  always  possible  to  proportion  the 
gap  in  accordance  with  the  calculations,  a  narrow  gap  with  its 
liability  to  choke  being  obviously  impracticable  if  pollution  is 
to  be  avoided. 

The  problem  of  separation  when  the  velocity  is  high  and 
the  D.W.F.  small  is  extremely  difficult. 

In  each  of  the  foregoing  types  of  overflow  chambers  the 
theoretical  degree  of  dilution  is  arbitrarily  fixed  by  the  Local 
Government  Board  requirements  at  six  times  the  average  dry- 
weather  flow.  As  is  well  known,  the  rate  of  dry- weather  flow 
varies  from  its  minimnm  of  2*2  per  cent,  at  4  a.m.  to  its 
maximum  of  6*2  per  cent,  at  noon.  This  means  that  with 
a  storm  occurring  at  4  a.m.  the  sewage  is  diluted  with 
eleven  times  its  volume,  whereas,  with  a  storm  at  midday,  the 
dilution  is  only  four  times,  assuming  accurate  separation  in 
both  cases. 

In  common  with  many  other  engineers  who  have  en- 
countered the  problem,  the  Author  has  been  impressed  with  the 
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desiiability  of  keeping  the  degree  of  dilution  constant  at  all 
times,  and  Fig.  C  illustrates  his  suggested  apparatus  for  doing  so. 

A  is  a  tapering  trough  connecting  the  combined  sewer  with 
the  foul  sewer  B.  The  trough  is  supported  at  its  ends  on 
roller  bearings  (not  shown),  and  is  capable  of  being  tilted,  by 
suitable  mechanism,  through  an  angle  not  exceeding  90°. 

The  cross-sectional  area  of  the  trough  at  its  smallest  part  is 
proportioned  to  pass  a  predetermined  quantity  (flowing  at  a 
velocity  which  can  be  ascertained). 

The  essence  of  this  device  is  the  ability  to  vary  the  cboss- 
sectional  area  (and  therefore  the  quantity  passed)  according  to 
the  time  of  day.    This  is  done  by  tilting  the  trough  through 


6  D.W.F.  at  noon.  6  D.W.F.  at  4  a.m. 


the  required  angle.  Thus,  at  noon,  when  the  dry- weather  flow 
is  high,  the  movement  of  the  trough  is  so  timed  as  to  bring  the 
weirs  in  a  level  position,  consequently  the  cross-sectional  area 
at  this  time  is  greatest.  By  4  a.m.  the  trough  has  been  tilted 
to  the  angle  shown,  so  reducing  the  efiFective  cross-sectional 
area  to  the  required  amount. 

It  will  be  noticed  that  in  dry  weather,  with  a  certain  flow 
coming  down  the  big  sewer,  the  hydraulic  radius  and  velocity 
are  gradually  increased  as  the  water  passes  along  the  trough, 
whereas,  in  times  of  storm,  the  hydraulic  radius  is  decreased, 
and,  in  all  cases,  is  brought  to  a  constant  value  at  the  point  G. 

With  the  hydraulic  radius  and  cross-sectional  area  constant 
(for  the  particular  time  of  day),  it  follows  that  the  quantity  passed 
down  the  foul-water  sewer  is  also  constant,  in  which  case  the 
excess  must  overflow  the  weir  and  pass  into  the  overflow  sewer  D. 

For  tilting  the  trough,  the  method  illustrated  (see  Fig.  6, 
Plate  I.)  is  suggested  as  being  reliable  and  capable  of  use  in  the 
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majority  of  cases  where  an  overflow  of  this  description  is  likely 
to  be  placed.  E  is  a  tank  which  is  filled  with  water  drawn 
from  the  supply  cistern  F.  Adjustable  valves  are  provided  to 
regulate  the  operations  of  filling  and  emptying  to  exactly  the 
same  period.  These  valves  could  be  set  at  the  works,  and  not 
require  further  attention. 

The  large  and  heavy  float  G  is  counterbalanced  by  tlie 
weights  H  and  Hi.  In  its  extreme  positions  a  pointer  simul- 
taneously closes  or  opens  the  inlet  and  outlet  valves.  Though 
the  rise  of  the  float  is  uniform,  the  fall  is  dependent  upon  the 
square  root  of  the  head  of  water  on  the  outlet  valve,  but  this 
peculiarity  could  be  adjusted  in  the  design  of  the  cam. 

The  rise  and  fall  of  the  float  gives  motion  to  two  sets  of 
pulley  wheels,  JJi  and  KKi.  To  the  inner  pulley  of  each  get 
is  fixed  a  pawl  L,  which  engage  with  ratchet  clutches  similar 
to  M.  These  two  pulleys  rotate  in  opposite  directions,  and  as 
one  pawl  takes  up  its  work  while  the  other  runs  free  the  upward 
and  downward  movement  of  the  float  is  transformed  into  a  slow 
rotary  motion  (once  in  24  hours)  of  the  cam  N.  The  cross- 
sectional  area  of  waterway  in  the  trough  having  been  calculated 
for  various  times  of  day,  the  cam  is  worked  out  to  tilt  the 
trough  through  the  angle  necessary  to  provide  that  area.  An 
adjustable  balance-weight  is  fixed  to  the  trough,  in  order  to 
reduce  the  work  of  the  cam  to  a  minimum.  Delicate  mechanism 
is  quite  out  of  place  in  a  sewer,  but  the  arrangement  described 
has  so  few  moving  parts  to  get  out  of  order  that  manufacturers 
to  whom  the  Author  submitted  the  design  are  prepared  to 
guarantee  its  satisfactory  working. 

Bellmouths  and  Adjutages. 

The  important  bearing  which  entrance  and  outlet  resistances 
have  upon  the  design  of  sewerage  works  is  not  fully  appreciated. 
In  point  of  fact,  except  in  the  most  abstruse  text-books,  it  has 
never  been  drawn  attention  to,  and  the  author  is  therefore 
greatly  indebted  to  Professor  Alexander,  of  Queen's  College, 
Cork,  for  the  following  communication  : — 

"  It  requires  little  consideration,  when  watching  the  flow  of 
water,  to  see  the  advantage  of  making  the  entrance  as  £ree  from 
corners  and  abrupt  changes  of  section  as  possible.  Where 
water  is  allowed  to  dash  against  vertical  faces,  its  passage  is 
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impeded,  and  in  storms  the  larger  volume  is  only  discharged 
after  heading  up  sufficiently  to  overcome  this,  as  it  is  called, 
'entrance  resistance/  Now,  the  object  of  this  note  is  to 
emphasise  the  great  importance  of  eliminating  this  form  of 
obstruction,  by  showing  its  actual  magnitude,  and  to  further 
point  out  the  equal,  and  oftentimes  greater,  necessity  for  pro- 
viding an  appendage  or  adjutage,  to  allow  the  water  to  resume 
its  normal  flow. 

"  Consider  first  a  water  main,  diameter  36",  with  a  length 
of  20'  0"  of  pipe  of  diameter  18",  with  abrupt  changes  of  section. 


A 

B 

c 

1 

56" 

!«**         ^ 

36" 

lO            flU^ 

1 

l-« 

soo 

»-1 

1 

"  Let  the  velocity  in  A  and  C  be  4'  0"  per  second. 
Then  the  velocity  in  B  is  16'  0"  per  second. 

"  To  pass  the  water  from  A  to  C,  energy  or  head  of  water 
must  be  expended  as  follows : — 

"(1)  Overcoming  the  entrance  resistance,  the  amount  of 
this  is 


Vb2      /I  \2     Vb« 


C  =  coeflScient  of  contraction  =  064  here, 
n  =  0-32,  and 

A.  =  0-32^ 
"  (2)  Producing  the  increase  in  velocity,  this  is 

«  2(f 

"(3)  Overcoming  frictional  resistance  in  20' 0"  length.   Take 
an  equation — 

V  =  154VK^  v/S 
to  represent  the  law  of  resistance. 

LVb^ 


'^^^ISTOOW^^'P"^- 
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"  (4)  At  the  outlet  end,  the  head  spent  in  developing  the 
increase  in  velocity  ought  to  reappear  as  a  static  pressure, 
so  that 

should  be  recovered  again.     But 

"  (5)  In  passing  abruptly  from  the  small  to  the  lai^  section 
a  loss  is  sustained,  that  being 

"  The  complete  equation,  then,  is 

H  =  A,  +  At»  +  hf"  h^  +  h, 

y  ^  237004'R»  2g        ^         2g 

Since  Va  =  Vc,  this  becomes 

H  -  o.ooaey'.     20(16)'     ,(i6-4y 

=  1-28'  +  0-80'  +  2-25'  =  4-33' 

Thus,  the  entrance  loss  is  1*60  of  the  frictional  loss 
and  the  outlet  „      2-81  „  „ 

"  This  shows  clearly  that  the  heading  up  is  due  much  more 
to  these  avoidable  causes  than  to  the  extra  frictional  resistance. 

"  It  is  possible,  then,  to  have  a  head  of  4*33'  caused  by  a 
short  culvert,  where  only  8'  is  due  to  the  increased  friction, 
but  it  is  also  possible  to  eliminate  all  the  head  except 
this  8',  and  thus  avoid  the  great  trouble  and  expense  of  recon- 
struction of  the  culvert,  even  if  that  be  feasible. 

"The  entrance  loss  is  minimised  by  prefixing  a  trumpet- 
shaped  or  bell-mouthed  orifice,  to  lead  the  water  gently  in  along 
gradually  converging  lines. 

"  The  outlet  loss  is  abolished  by  a  corresponding  appendage, 
gradually  enlarging  from  the  restricted  pipe  or  culvert  to  the 
full  section  or  open  channel.  These  two  contrivances  are  seen 
in  the  well-known  Venturi  meter. 
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"  Begarding  the  actual  dimensions,  the  writer  has  only  made 
sufBicient  experiments  to  say  that  he  believes  the  absolute 
shape  is  not  so  material  as  is  the  securing  of  a  gradual  evenly 
converging  inlet  and  a  rather  longer  diverging  outlet,  as  on  the 
Venturi  meter. 

''Experiments  on  a  model  proved  that  the  mathematical 
relations  given  above  are  correct,  and  the  working  of  bell- 
mouths  constructed  on  a  large  scale  justifies  every  anticipation 
in  the  most  ample  and  satisfactory  manner." 

In  the  case  of  sewers  which  are  designed  to  run  full  or 
under  a  slight  head,  a  convenient  way  to  reduce  entrance  loss  is 
to  form  a  hood  or  bonnet  at  the  outlet  of  the  manhole.  This 
may  be  done  by  tipping  the  last  drum  at  an  angle  of  about  5^^ 
to  10°.     See  Fig.  8. 

A  calculation  in  respect  of  380  yards  of  2'  6"  and  3'  0"  brick 
barrel  sewer  at  Liverpool  Street,  Birmingham,  showed  that  with 
hoods  on  the  outlets  of :  the  fom*  manholes  the  efficiency  of  the 
sewer  was  increased  by  over  9  per  cent. 

The  ability  to  recover  the  head  expended  in  producing  an 
increase  of  velocity  is  extremely  valuable,  and  particularly  so  in 
such  details  as  river  crossings.  To  emphasise  the  importance,  a 
similar  example  to  that  taken  by  Professor  Alexander  (but  with 
the  losses  reduced  to  a  minimum)  has  been  worked  out.  Fig.  7 
shows  the  methods  adopted  to  eliminate  entrance  and  outlet 
losses.  The  dotted  line  denotes  the  hydraulic  gradients,  which 
indicate  11^"  as  the  total  loss  of  head. 

It  must  be  understood  that  the  necessary  head  for  pro- 
ducing the  increased  velocity  must  be  generated  and  expended 
before  it  can  be  returned.  This  entails  an  increase  in  the 
hydraulic  gradient  of  the  lower  reach  at  the  expense  of  the 
hydraulic  gradient  of  the  upper  length. 

Another  instance  of  the  usefulness  of  this  arrangement  is 
shown  in  Fig.  8.  The  sketch  illustrates  a  syphon  presenting 
somewhat  unusual  features^  which  has  been  designed  for  a 
30"  storm-water  sewer  in  Birmingham. 

In  all  large  towns  great  difficulty  is  frequently  experienced 
in  finding  a  suitable  line  for  new  sewers,  and  the  figure 
illustrates  a  case  in  point. 

If  the  principle  now  being  discussed  were  not  available,  it 
would  have  been  necessary  to  syphon  the  30"  gtorm-water  sewer 
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under  the  3'  6"  X  2'  6"  foul-water  sewer  with  a  considerable 
increase  in  cost  and  decrease  of  efficiency. 

Advantage  is  taken  of  the  favourable  levels  to  drain  the 
water  retained  by  the  syphon  into  the  foul- water  sewer.  This 
obviates  any  chance  of  the  restricted  portion  being  further 
reduced  by  the  silting  which  takes  place  in  all  inverted  syphons 
with  an  intermittent  flow. 

Another  point  of  considerable  interest  in  connection  with 
this  design  is  the  curvature  of  the  bends,  which  may  appear  to 
some  to  be  extremely  sharp. 

From  experiments  carried  out  at  the  Birmingham  University, 
Professor  Alexander  *  definitely  established  that  the  loss  per 
unit  length  of  curve  increases  with  the  curvature,  but  that  the 
decrease  in  the  total  length  of  curve  brings  the  actual  loss  to 
a  minimum  when  the  radius  of  the  bend  is  five  times  the  radius 
of  the  pipe.  The  extra  resistance  offered  by  a  bend  is  given  by 
the  equation 

L  =  12-85y^(0^ 

where  L  =  the  length  of  straight  pipe  offering  the  same  resistance 
to  flow  as  the  extra  resistance  due  to  bends, 

r  =  radius  of  pipe  =  -^, 

B  =  radius  of  bend, 
I  =  length  of  curve  along  centre  line. 

Fig.  9  is  a  graphic  repiresentation  of  this  equation,  which  is 
not  applicable  to  bends  of  sharper  curvature  than  2^  diameters. 

To  the  length  of  L  so  found  is  added  the  actual  length  of  the 
bend  Z,  the  sum  being  equivalent  for  the  purposes  of  discharge 
to  the  actual  pipe  with  its  bends. 

The  first  application  of  this  equation  was  in  the  Hope  Street 
Syphon,  Birmingham,  which  is  illustrated  in  Fig.  10,  and  the 
following  particulars  are  given  to  show  the  important  bearing 
which  bends  even  of  the  highest  efficiency  have  upon  the 
design : — 

Diameter  =  3'  0", 

Total  length  of  C.I.  pipe  =  82'  6", 

Number  of  bends  =  6, 

*  Proceedings  of  ihe  InttUution  of  CivU  Engineers,  vol.  olix.,  1904-1905. 
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Curvature  of  each  bend  =  0*2  =  five  times  the  radius  of  pipe, 

Angle  of  deviation  of  each  bend  =  40"^, 

Length  of  each  bend  on  centre  line  =  5'  3", 

Total  length  of  bends  =  31'  6", 

L  =  12-85(0-2)«-«  X  31-5  =  3-378  X  31-5  =  106-4'. 

This  syphon,  with  a  total  length  of  82'5'  (including  bends), 
therefore,  offers  the  same  resistance  to  flow  as  a  straight  pipe 
whose  length  is  825  +  106-4  =  1889  feet.  It  will  be  noticed 
that  the  loss  of  head  due  entirely  to  the  curvature  of  the  bends 
is  56  per  cent,  of  the  total  loss. 

In  the  design  of  this  inverted  sjrphon  the  full  benefit  of 
the  velocity  of  approach  has  been  retained,  entrance  loss  has 
been  eliminated,  and  ample  provision  made  for  cleaning  when 
necessary. 

Automatic  Regulating  Apparatus. 

The  applications  of  a  device  for  automatically  regulating  the 
quantity  of  sewage  passing  down  a  sewer  are  numerous.  In 
joint  schemes  of  sewerage  they  are  particularly  useful  for  con- 
trolling the  amounts  of  sewage  contributed  by  the  respective 
.  districts,  and  at  outfall  works  they  are  of  great  service  in 
regulating  the  flow  to  the  filter  beds. 

In  Fig.  11  is  shown  diagrammatically  the  Author  s  device. 
The  broad  principle  is  that  of  an  adjustable  orifice  which 
automatically  enlarges  or  decreases  according  to  the  amount  of 
head. 

The  door  is  operated  by  means  of  a  cam,  which  is  oscillated 
by  the  rise  and  fall  of  a  large  counterbalanced  float  working 
in  a  chamber  directly  connected  to  the  sewer.  The  slightest 
alteration  in  the  depth  of  flow  causes  a  corresponding  alteration 
in  the  position  of  the  float.  The  movement  of  the  float  is 
transmitted  to  the  cam,  which  is  carefully  calculated  to  adjust 
the  size  of  the  orifice  in  relation  to  the  static  head. 

Some  care  is  required  in  designing  the  outlet  of  the  sewer 
into  the  gauging  chamber. 

When  the  flow  is  greater  than  the  regulated  quantity  the 
excess  is  pounded  and  its  velocity  lost.  The  velocity  of  the 
incoming  flow  must  thferefore  be  gradually  diminished  by  a 
special  adjutage,  otherwise  impact  would  render  the  device 
inaccurate. 
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The  quantity  to  be  gauged  may  be  altered  within  certain 
limits^  and  the  apparatus  is  easily  calibrated  and  adjusted. 

It  will  be  noticed  that  all  the  mechanism  of  this  device  is 
exceedingly  simple,  and  there  is  little  likelihood  of  derangement. 
Corrosion  has  been  guarded  against  by  the  use  of  non-corrosive 
metal,  and  the  manufacturers  give  a  guarantee  of  its  ef&ciency. 

Flap  Valves. 

The  low  ef&ciency  of  flap  valves  as  details  of  sewerage 
systems  is  somewhat  remarkable. 

During  recent  years  a  great  improvement  has  been  made 
by  reducing  the  weight  of  the  doors,  and  in  this  connection  the 
introduction  of  a  domed  flap  is  noteworthy. 

The  fact  remains,  however,  that  the  usual  type  of  flap 
valve  often  requires  more  head  to  fully  open  it  than  is  avail- 
able, with  the  I'esult  that  back-pounding  and  flooding  are  of 
frequent  occurrence. 

Fig.  12  illustrates  a  flap  valve  of  considerable  merit,  which 
was  invented  by  the  late  Mr.  F.  G.  M.  Stoney  of  sluice  fame. 

The  door  is  counterbalanced,  and  opens  with  uniform  ease 
to  its  full  capacity.  The  valve  is  not  hinged  to  the  frame  in 
any  way,  but  is  supported  by  means  of  two  rollers  which  roll 
backwards  and  forwards  as  the  door  opens  and  closes. 

The  function  of  the  toothed  rack  is  to  ensure  the  rollers 
acting  equally.  Friction  has  been  largely  eliminated,  and  the 
valve  appears  to  be  particularly  efficient  and  reasonably  free 
from  any  liability  to  derangement. 

Bubber  as  a  material  for  flap  valves  was  suggested  to  the 
Author  by  Mr.  J.  T.  Eayrs,  M.Inst.C.E.  The  Author  was 
much  impressed  with  its  value,  and  devised  the  valve  shown  in 
Fig.  13. 

The  frame  is  a  plain  and  simple  casting,  and  does  not  call 
for  comment. 

The  door  is  made  of  rubber  in  which  are  embedded  hori- 
zontal wires  which  extend  right  across  the  door  and  abut  upon 
the  edges  of  the  frame.  These  wires  are  drawn  from  phosphor 
bronze  as  a  safeguard  against  corrosion,  and  enable  the  door  to 
resist  outside  pressure.  There  are  no  hinges  on  this  valve. 
The  door  bends  freely  outwards,  and  the  corrugations  on  the 
rubber  facilitate  this  bending.  These  valves  are  absolutely 
water-tight.    In  the  event  of  rags  clinging  round  the  lip  of  the 
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frame,  the  rubber  adjusts  itself  to  the  obstruction  until  the 
latter  is  removed. 

The  specific  gravity  of  this  combination  of  rubber  and  bronze 
is  only  slightly  greater  than  that  of  water^  which  is  one  of  its 
most  valuable  features. 

Valves  of  this  type  are  not  claimed  to  be  imperishable,  but 
their  first  cost  is  not  high,  and  an  allowance  can  always  be 
obtained  for  old  rubber. 

The  examples  which  have  been  chosen  do  not  by  any  means 
exhaust  the  list  of  auxiliary  works  which  are  capable  of 
improvement,  but  sufficient  has  perhaps  been  written  to  show 
the  desirability  of  greater  attention  being  paid  to  the  efficiency 
of  details. 

Sewerage  is  already  one  of  the  most  important  branches  of 
municipal  engineering,  but  in  the  near  future,  with  the  develop- 
ment of  urban  areas,  the  treatment  of  the  problem  on  more 
scientific  lines  will  be  necessary.  The  Author,  therefore,  trusts 
that  his  explanation  of  Mr.  Lloyd-Bavies'  treatise  will  be 
appreciated. 

Acknowledgments  are  due  to  Professor  Alexander  for  his 
valuable  contribution ;  to  Mr.  Leslie  Boseveare  and  Mr.  C.  F. 
B.  N.  Weston^  AssocMMJnst.C.E.,  for  their  advice  and  assist- 
ance; and  to  the  City  Engineer  of  Birmingham,  Mr.  H.  £. 
Stilgoe,  M.Inst.C.£.,  for  permission  to  furmsh  particulars  of 
the  Hope  Street  Syphon  (Fig.  10). 


COMMUNICATED   DISCUSSION. 

Mr.  T.  W.  A.  Hayward: — I  regard  Mr.  Lloyd-Davies' 
equation  as  the  greatest  advance  yet  made  in  the  calculation  of 
storm-water  discharge,  and  I  am  glad  that  Mr.  Butt,  with  his 
knowledge  of  the  subject,  has  explained  the  pertinent  parts  of 
Mr.  Uoyd-Davies'  paper  for  the  benefit  of  this  Association. 

The  scheme  for  artificially  lengthening  the  time  of  concen- 
tration is  exceedingly  ingenious,  but  difference  in  cost  of  sewers 
of  large  size  is  smaU  in  comparison  to  their  discharging  capaci- 
ties, and  I  doubt  whether  the  saving  in  size  in  the  lower  reaches 
would  pay  for  the  extra  excavation  necessary  to  make  the  top 
lengths  of  sewers  flatter  in  gradient.  Still,  the  idea  is  original, 
and  without  going  fully  into  the  matter  I  am  unable  to  say 
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mora  In  this  connection  there  is  an  apparent  discrepancy 
with  one  of  Mr.  Uoyd-Davies'  conclusions.  Mr.  Butt  states 
that  the  total  volume  of  storm  water  is  not  altered,  but  that  the 
maximum  flow  is  reduced.  This  is  at  variance  with  the  fourth 
conclusion  of  Mr.  Lloyd-Da  vies,  and  I  should  like  the  matter 
explained. 

Mr.  Butt  is  in  error  in  stating  that  the  overflow  chamber 
(Fig.  4)  was  introduced  at  Blackburn.  The  type  was  invented 
by  Mr.  J.  E.  Wilkes,  A.M.Inst.C.E.,  of  the  City  Ei^neer's 
Office,  Birmingham,  and  though  the  design  has  been  modified, 
the  idea  remains  the  same.  My  objections  to  this  form  of 
overflow  are  as  follows : — 

1.  It  places  an  obstruction  in  the  sewer. 

2.  The  hydraulic  radius  is  suddetdy  decreased. 

3.  The  variation  in  the  velocity  of  approach  ^is  not  compen- 
sated. 

4.  The  flimsiness  of  No.  15  gauge  wires. 

Objection  No.  2  would  be  overcome  if  the  edge  of  the 
separating  plate  was  placed  obliquely  to  the  flow  instead  of  at 
right  angles  to  it. 

The  leap-weir  type  of  overflow  in  my  opinion  is  no  better 
than  the  ordinary  type,  and  I  cannot  understand  why  Mr.  Butt 
included  it  in  his  paper.  It  possesses  a  variety  of  inherent 
defects,  and  only  one  good  point,  namely,  that  the  storm  water 
passes  on  in  a  direct  Hue. 

With  this  exception  the  overflow  chamber  invented  by  the 
Author  fulfils  every  requirement  of  an  overflow  chamber  that  is 
known  to  me,  if,  and  I  emphasise  these  reservations — 

1.  The  joints  between  the  sewers  and  the  trough  can  be 
made  watertight  without  undue  friction. 

2.  If  the  water  clock  can  be  r^ulated  to  a  sufficient  degree 
of  accuracy ;  and, 

3.  If  the  velocity  of  the  storm  flow  can  be  gradually  checked 
in  a  practicable  length  of  trough. 

I  am  prejudiced  against  even  the  most  simple  mechanism 
being  placed  in  a  sewer,  but  if  it  is  desued  to  keep  the  d^ree 
of  dilution  constant,  I  can  see  no  alternative.  I  must  admit 
that  the  arrangements  for  tilting  the  trough  are  as  simple  as 
are  likely  to  be  obtained,  but  I  should  only  resort  to  this  type 
of  overflow  where  every  drop  of  foul  water  had  to  be  pumped. 
In  such  cases  it  would  be  very  useful,  and  would  amply  justify 


Digitized  by  VjOOQ IC 


COMMUNICATED  DISCUSSION.  451 

its  extra  cost.  A  point  not  mentioned  by  the  Author  is  that 
an  overflow  giving  six  times  the  average  dry-weather  flow 
might  be  constructed  with  b,  fixed  trough,  and  this  would  make 
a  very  efficient  type,  which  could  be  used  on  small-pipe  sewers 
where  other  types  are  impracticable. 

I  have  been  greatly  impressed  by  the  communication  from 
Professor  Alexander,  and  regard  it  as  one  of  the  most  important 
that  has  come  before  this  Association. 

It  is  somewhat  singular  that  Mr.  Shone,  in  his  paper, 
remarks  upon  the  evil  effects  of  sudden  variations  of  velocity, 
entrance  and  outlet  resistances,  and  resistances  due  to  bends, 
and  that  Mr.  Butt's  paper  should  show  the  magnitude  of  these 
losses  and  explain  how  they  might  be  avoided.  The  only 
dissimilar  point  is  that  Mr.  Shone  deals  with  air,  and  Mr.  Butt 
with  water. 

I  am  somewhat  surprised  to  find  that,  on  a  long  length  of 
sewer  entrance,  loss  on  four  manholes  should  reduce  the  dis* 
charging  capacity  by  nine  per  cent.,  and  the  slight  costof  tipping 
four  drums  to  an  angle  was  certainly  justified. 

The  inverted  syphons,  illustrated!  in  Figs.  8  and  10,  are  the 
most  advanced  in  design  that  I  have  seen,  and  reflect  the 
greatest  credit  on  the  designers. 

Assuming  a  velocity  of  6  feet  per  second,  the  Hope  Street 
syphon  absorbs  4  inches  of  head — a  £a<3t  which  speaks  volumes 
for  its  efficiency. - 

An  automatic  regulating  device  is  exceedingly  useful.  I 
have,  however,  always  been  sceptical  of  the  possibility  of  regu- 
lating the  flow  by  means  of  an.  adjustable  orifice.  The  idea  of 
a  cam,  which  could  be  calibrated  and  altered  is  very  good. 

The  two  flap  valves  illustrated  look  efficient,  but  I  imagine 
that  18  inches  diameter  would  be  the  minimum  size  of  the  iron 
valve,  and  also  the  maximum  size  for  the  rubber  one.  A  good 
point  in  connection  with  the  rubber  valve  is  its  extreme  light- 
ness, and  also  its  ability  to  coil  up  at  the  bottom  in  order  to 
accommodate  itself  to  the  various  flows. 

A.  J.  Price:  With  the  conclusions  of  Mr.  1).  E.  Lloyd- 
Davies  I  think  there  will  be  general  agreement,  and  the  formula 
he  has  framed  has  the  merit  of  being  simple  and  practical.  At 
the  same  time,  there  are  one  or  two  points  in  Mr.  Butt's  exten- 
sion of  these  conclusions  on  which  a  word  may  be  said. 

While  it  is  no  doubt  true  that  there  is  a  close  relationship 
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between  the  percentage  of  impermeability  and  the  density  of 
population,  it  must  not  be  overlooked  that  there  are  many 
places  where  the  density  of  the  population  is  hardly  a  safe  guide 
as  indicating  the  permeability,  or,  in  other  words,  the  extent  of 
the  paved  area.    For  example,  take  the  case  of  an  area  covered 
with  residential  fiats  or  model  dwellings,  and  another  covered 
with  single  or  two-storied  cottages.    The  paved  area  (and  roofs) 
may  be  the  same  in  both  cases,  but  the  population  of   one 
may  be  four  or  five  times  that  of  the  other,  and  the  storm  water 
which  will  reach  the  sewer  only  be  the  same  in  each  case. 
Again   with   regard  to   permeability,   I   think   it   should   be 
recognised  that  different  soils  are  affected  differently  by  drought 
or  rainfall.    During  a  long  drought  clay  ground  may  become  so 
baked  that  the  surface  is  almost  equal  to  a  paved  area,  while 
drought  on  a  sandy  soil  will  greatly  increase  its  permeability. 

It  might  be  made  a  little  more  clear,  though  the  conclusion 
of  the  Author  covers  it,  that  the  period  of  concentration  will 
refer  to  the  time  at  which  the  rainfall  reaches  the  various  storm 
overflows  (if  any),  and  not  necessarily  the  outfall. 

I  am  afraid  that  I  can  hardly  agree  with  the  Author  that  we 
cannot  consider  heavy  falls  of  short  duration  in  economical 
design.  Nearly  all  damage  is  done  by  thunderstorms  which  are 
not  usually  of  gi*eat  duration,  and  the  trend  of  modem  practice 
is  to  make  much  greater  provision  than  formerly  for  dealing 
with  storm  water. 

It  is  of  the  greatest  importance  that  something  like  agree- 
ment should  be  arrived  at  as  to  the  quantity  of  storm  water  to 
be  provided  for  from  the  built-up  area,  and  seeing  that  2|  ins. 
fell  in  an  hour  while  I  was  at  Worcester  in  1895,  and  one  inch 
of  rainfall  has  been  recorded  in  London  as  falling  in  ten 
minutes,  I  believe  it  will  be  found  necessary  in  most  places  to 
deal  with  a  rainfall  of  from  one  to  one  and  a  half  inches  per 
hour.  As  a  rainfall  of  i  inch  per  24  hours  faUing  on  a  bmlt-up 
area  is  roughly  equal  to  the  dry- weather  flow  from  the  same  j 

area,  i,e,  after  allowing  for  percolation  and  evaporation,  that 
only  50  per  cent,  reaches  the  sewers,  it  follows  that  provision  for  I 

one  inch  per  hour  is  in  round  figures  100  times  the  dry- weather  | 

flow.    To  provide  for  storms  of  these  dimensions  it  is  almost  I 

economically  impossible  without  the  use  of  storm  overflows, 
and  the  illustrations  given  of  these  by  Mr.  Butt  are  most 
interesting. 
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The  storm  overflow  given  in  Fig.  4  appears  to  be  a  very 
useful  arrangement  if  made  strong  enough  and  properly  attended 
to.  It  should  to  a  great  extent  prevent  the  nuisance  frequently 
experienced  where  storm-water  overflows  discharge  into  a 
shallow  brook  flowing  through  a  thickly  populated  district.  It 
appears  to  me,  however,  that  the  wires  are  so  weak  and  so  close 
together  that  it  is  very  likely  to  get  clogged  up  with  the  rags 
and  paper  always  brought  down  by  a  heavy  storm,  and  the 
volume  of  the  flow  wUl  be  greatly  reduced  and  the  screen 
itself  probably  broken  down.  Judging  from  the  experience  with 
a  wider  and  much  stronger  screen  at  my  own  sewage  works, 
I  should  say  clogging  or  breakage  is  very  likely  to  occur  if 
it  is  not  very  frequently  cleaned,  and  strengthened. 

I  certainly  share  Mr.  Butt's  fears  of  the  overflow  in  Fig.  5 
getting»blocked,  and  should  prefer  a  simple  brick  or  concrete 
weir  across  the  sewer  fixed  at  such  a  height  that  sewage  to  the 
capacity  of  the  foul  sewer  would  in  dry  weather  be  diverted  into 
the  foul  sewer.  If  this  had  a  good  bell-mouthed  inlet,  there 
should  be  no  risk  of  stoppage,  and  a  buU-nosed  weir  fixed  at  the 
level  of  the  cut-water  plate  shown  in  the  illustration  is  not 
nearly  so  likely  to  cause  a  stoppage  as  the  plate. 

I  am  afraid  I  am  somewhat  prejudiced  against  mechanical 
contrivances  in  sewers,  as  they  are  so  liable  to  get  out  of 
working  order,  and,  speaking  generally,  being  out  of  sight 
are  out  of  mind,  and  frequently  badly  neglected.  So  far^  as  I 
can  judge  from  the  drawings  and  description,  Mr.  Butt's  tilting 
trough,  and  his  cam  arrangement  for  operating  the  valve  to  the 
storm-water  sewer  are  very  ingenious  and  cleverly  designed. 
The  flap  valves  are  novel,  but  the  valve  with  the  toothed  rack 
appears  costly,  and  the  indiarubber  valve,  though  likely  to  be 
watertight,  will,  I  am  afraid,  not  be  very  durable.  The  syphon 
for  the  Hope  Street  storm-water  culvert  is  an  interesting  piece 
of  work,  and  the  experiments  of  Professor  Alexander  and  Mr. 
Butt  with  regard  to  the  resistances  at  the  entrance  and  outlets 
of  sewers  emphasises  the  necessity  of  providing  bell-mouthed 
openings  and  exits. 

Mr.  Leslie  Rosevbare:  I  am  sure  every  member  of  this 
Association,  and  especially  those  who  are  not  the  recipients 
of  the  minutes  of  the  Institution  of  Civil  Engineers,  will 
welcome  Mr.  Butt's  comprehensive  risumi  of  Mr.  Lloyd* 
Davies'   paper   on   a   subject   upon    which,   considering    the 
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varying  factors  involved,  there  seems  to  be  a  dearth  of  actual 
data. 

As  suggested  in  the  paper,  the  absolute  necessity  in  the 
design  of  all  sewerage  schemes  of  thoroughly  grasping  the 
importance  of,  and  allowing  for  the  "  time  of  concentration  "  of 
the  system,  cannot  be  too  greatly  emphasised,  and  the  results 
will,  in  many  cases,  come  as  a  surprise  to  those  Engineers  who 
are  satisfied  to  take  a  certain  fixed  rainfall,  and  calculate  for 
the  whole  or  any  section  of  the  drainage  area  on  that  basis. 
I  have  a  case  in  point  in  my  mind  at  present  where  the  calcu- 
lation at  the  junction  of  a  branch  sewer  with  the  main  outfall 
sewer,  estimated  on  the  proposed  lines,  gave  a  rainfall  allowance 
of  li  inch  for  the  former,  and  only  |  of  an  inch  for  the  latter 
per  acre  discharging  at  that  point. 

Given  a  decision  as  to  the  maximum  rainfall  cutve  which 
economic  considerations  will  allow,  gained  &om  a  study  of  the 
diagrams  of  efficient  self-recording  rain  gauges  placed  in  various 
spots  on  the  drainage  area  and  plotted  as  in  Fig.  2,  and  the 
time  of  concentration  plotted  in  a  somewhat  similar  manner  to 
Fig.  3,  but  preferably  as  shown  in  Mr.  Lloyd-Davies*  paper, 
the  only  uncertain  factor  in  this  usually  empirically  treated 
calculation  is  the  question  of  the  impermeability  of  the  area, 
the  most  satisfactory  basis  for  which  is  that  of  the  population 
per  acre. 

Kg.  1  may  give  a  very  rough  approximation,  but  I  think 
it  will  be  agreed  that  this  is  especially  a  case  in  which  every 
area  is  a  law  unto  itself,  having  regard  to  the  actual  amount 
of  impermeable  area  varying  with  the  bye-laws  as  to  width  of 
roads,  etc.,  and  the  proportion  of  permeable  area  which  should 
be  calculated  as  and  added  to  the  impermeable  area,  this  again 
varying  with  the  subsoil,  slope  of  the  ground,  and  the  previous 
rainfall. 

While  results  will  necessarily  vary,  research  work  on  the 
lines  of  this  last  factor,  especially  by  Engineers,  whose  systems 
discharge  into  storage  tanks  making  actual  measurements 
practical,  should  make  it  possible  to  obtain  something  nearer 
than  the  present  approximation  in  calculating  the  imperme- 
ability of  an  area  on  the  population  per  acre  basis,  by  gauging 
the  actual  discharge  from  the  sewer  during  an  accurately 
registered  rainfall,  taking  the  time  of  concentration  into 
account.    A  few  results  obtained  may  be  of  interest. 
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Are*  In  acres. 

INypnUtloii  per  acre. 

ImpermMbUity. 

Notes. 

19 
812 

190» 
282 

147 
125 

75 
17 

100  per  cent 

/88       „ 
\24       „ 

18       „ 

To  snrraoe-water  sewer. 

To  fool. 

rSand  and  gravel  subsoil, 
\    average  slope,  1  in  30. 

Mr.  Pickmere's  statement  of  the  proposed  legislation  to 
enforce  the  deposit  of  detailed  plans  of  the  whole  of  estates  as 
ihey  are  proposed  to  be  laid  and  to  insist  on  some  settled 
planning  of  outside  districts,  will  be  welcome  news  to  those  who 
have  to  calculate  the  sizes  of  main  sewers,  which  will  at  some 
date  receive  the  drainage  of  these  undeveloped  districts. 

The  wire  screen  shown  on  Fig.  4  is  suitable,  and  has  only 
been  used  for  the  upper  part  of  a  water-shed  where  the  stream 
into  which  the  overflow  discharges  is  small,  and  the  sewer 
itself  not  of  a  size  in  which  heavy  timbers,  etc.,  are  sometimes 
found.  Copper  or  phosphor  bronze  wires  will  in  future  be 
used,  as  the  corrosion  on  the  steel  wires  previously  tried  tends 
to  prevent  small  pieces  of  paper,  etc.,  being  washed  down  the 
screen,  and  so  under  the  plate.  With  reference  to  the  question 
of  impact  and  static  head  in  this  chamber,  the  former  can  be 
practically  eliminated  by  a  short  length  of  weir  placed  before 
the  plate,  and  the  presence  or  otherwise  of  the  latter  will 
depend  upon  the  relative  hydraulic  radii  of  the  approaching 
storm,  and  that  of  the  stream  cut  off,  and  also  on  the  length  of 
the  plate  with  its  relatively  decreased  hydraulic  radius.  Given 
an  average  length  plate,  static  head  has  been  found  to  be 
non-existent. 

Eig.  6  shows  an  ingenious  contrivance,  but  unfortunately 
has  all  the  defects  in  a  magnified  form  of  the  old  weir  type 
of  overflow.  Apart  fix)m  this,  I  think  it  will  be  found  that 
Engineers,  who  have  tried  the  water-clock  apparatus  with  small 
valves  for  inflow  and  especially  outflow  gauging,  agree  unani- 
mously as  to  its  inaccuracy  and  general  unsuitability.  Six 
times  the  dry-weather  flow  where  an  apparatus  of  this  de- 
flcxiption  wotQd  be  likely  to  be  used  is  often  not  enough  to 

*  Plurtially  separate  system ;  roads,  roofs  and  front  gardens  going  to  S.  W . 
sewer. 
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prevent  nuisance  with  the  overflow,  and  the  six  times  dilution 
of  the  maximum  dry-weather  flow  is  found  to  be  preferable. 

Fig.  8,  showing  an  adaptation  of  the  formulae  common  to  the 
Venturi  meter,  while  not  usually  suitable  for  sewerage  works, 
care  being  taken  not  to  make  the  area  of  the  "neck"  too 
small,  it  is  occasionally  useful  in  avoiding  large  obstructions 
as  shown  on  the  diagram,  especially  for  a  storm-water  culvert 
which  does  not  receive  the  overflow  from  a  main  sewer  above, 
but  simply  takes  contributions  from  street  gullies  and  down- 
pipes. 

Professor  Alexander  s  contribution  is  especially  interesting 
as  emphasising  not  only  the  advantage  of  the  bellmouth  to 
overcome  entrance  loss  whereby,  as  mentioned  in  the  paper,  at 
the  cost  of  about  £4,  the  eflSciency  of  about  400  yards  of  main 
sewer  was  increased  by  over  9  per  cent.,  but  also  the  more 
rarely  appreciated  fact  of  the  increased  efficiency  obtained  by 
the  use  of  an  adjutage.  -As  a  matter  of  fact,  it  has  been  found 
that  with  certain  velocities,  and  under  some  conditions,  an 
adjutage  will  give  a  greater  discharge  to  a  culvert  than  a 
bellmouth. 

REPLY   TO  DISCUSSION. 

In  reply  to  the  remarks  of  Mr.  Price  regarding  the  estima- 
tion of  paved  area,  the  Author  begs  to  point  out  that  residential 
flats  and  model  dwellings  are  usually  erected  in  a  highly 
developed  district  where  the  area  is  almost  wholly  impermeable. 
The  excessive  density  of  population  in  the  flats  would  not  in 
such  cases  affect  the  reading  of  the  curve. 

Mr.  Price  is  quite  correct  in  his  remark  regarding  the 
porosity  of  different  soils  after  a  period  of  drought  or  rainfall. 
It  is  considerations  such  as  these  that  give  point  to  Mr.  Bose- 
veare's  contention  that  *'  every  area  is  a  law  unto  itself."  With 
Mr.  Roseveare  the  Author  screes  that  density  of  population  is 
the  most  satisfactory  basis  for  calculating  the  impermeability, 
also  that  research  work  into  the  run-off  from  various  areas 
would  be  exceedingly  valuable. 

Mr.  Price  questions  the  wisdom  of  not  providing  for  the 
short  and  heavy  downpours,  and  instances  rainfalls  of  2f  inches 
in  an  hour  at  Worcester,  and  1  inch  in  ten  minutes  in  London. 
The  curve  (Fig.  2)  includes  storms  of  li^  inch  in  ten  minutes, 
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but  rainfalls  of  2|  inches  in  an  hour  are  so  very  rare  that  the 
cost  of  providing  for  such  storms  would  not  be  permissible. 

Mr.  Hayward  in  his  criticism  points  to  an  apparent  dis- 
crepancy with  Mr.  Lloyd-Davies'  fourth  conclusion.  There  is, 
however,  no  discrepancy.  In  any  system  of  sewers,  no  matter 
whether  the  time  of  concentration  be  long  or  short,  the  relation- 
ship between  the  total  quantity  received,  and  the  maximum 
rate  of  flow  in  that  system  is  preserved. 

Mr.  Hayward's  objections  to  the  separating  plate  type  of 
overflow  have  some  justification.  His  suggestion  of  placing 
the  edge  of  cut  plate  obliquely  to  the  flow  has  been  anticipated, 
but  this  method  introduces  a  difficulty  in  arranging  the  wire 
screen. 

In  spite  of  its  flimsiness,  the  wire  screen  is  of  ample  strengtli. 
Mr.  Price  appears  to  have  misunderstood  the  function  of  this 
arrangement.  It  is  to  deflect  the  rags  and  general  debris  under  the 
plate — hence  the  inclination  and  the  close  spacing  of  the  wires. 

With  regard  to  the  overflow  chamber  (Fig.  6)  and  Mr. 
Hayward's  reservations,  the  Author  suggests  a  V-shaped 
staunching  ring  to  keep  the  joints  between  the  sewers  and  the 
trough  watertight. 

In  the  opinion  of  the  manufacturers  (who  probably  have 
had  more  experience  in  this  class  of  work  than  any  one  in 
Great  Britain)  there  is  comparatively  little  difficulty  in  making 
the  rise  and  fall  of  the  float  keep  reasonably  accurate  time. 
But  the  power  required  to  tilt  the  trough  is  a  varying  quantity, 
and  the  float  must  be  submerged  to  a  greater  or  lesser  degree 
to  overcome  the  resistanca  The  Author  believes  that  if  the 
float  is  of  large  area  the  lag  or  advance  of  the  float  would  not 
make  a  serious  difierence  to  the  correct  height  of  the  weir.  It 
might  be  possible  to  adjust  this  defect  in  the  curves  of  the 
cam,  and  it  might  also  be  desirable  to  introduce  some  form  of 
parallel  motion  to  the  rocking  arm,  but  the  Author  thinks  that 
these  refinements  are  unnecessary. 

Whether  the  excess  of  6  dry- weather  flow  can  be  overflowed 
in  a  moderate  length  of  trough  is  a  question  difiBcult  to  decide 
without  trial.  The  possibility  of  making  a  fixed  trough  over- 
flow has  not  been  lost  sight  of.  The  Author  believes  that  its 
taper  form  is  a  very  desirable  feature. 

Mr.  Hayward's  high  opinion  of  the  Hope  Street  syphon  is 
shared  by  the  Author. 
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Mr.  Hayward  is  not  alone  in  his  scepticism  regarding 
the  prafcticability  of  regulating  sewer  flow  by  means  of  an 
automatically  adjustable  orifice.  There  are  so  many  varying 
conditions  that  the  problem  has  rightly  been  regarded  as  an 
exceedingly  diflficult  one.  For  instance,  the  head  of  water 
acting  on  the  door,  and  the  friction  due  to  that  pressure,  is  a 
varying  quantity.  To  overcome  the  extra  friction  the  float 
must  lag  until  the  lifting  power  of  the  float  is  increased 
su£Sciently.  Again,  unless  some  form  of  parallel  motion  is 
introduced,  the  angularity  of  the  rocking  arm  would  aflect 
the  position  of  the  door;  but  the  Author  is  of  opinion  that 
a  satisfactory  and  sufficiently  accurate  regulating  apparatus  is 
possible  on  the  lines  illustrated  diagrammatically  in  Fig.  11. 

The  thanks  of  the  Author  are  due  to  the  gentlemen  who 
have  so  ably  criticised  the  paper.  The  numerous  letters  from 
known  and  unknown  correspondents  indicate  that  the  paper 
has  been  of  interest  to  a  large  number  of  Members,  a  fact 
which  affords  the  Author  much  gratification. 

The  Members  dined  together  on  Thursday  evening,  June  20,  at 
the  Exchange  Station  Hotel. 

On  Friday,  June  21,  they  proceeded  in  cars  and  inspected 
Lister  Drive  Generating  Station.  At  Croxteth  Oates  the  members 
inspected  pitch  macadam  pavement  in  course  of  construction,  the 
Smithdown  Road  Destructor  Depdt,  Sefton  Park,  and  proceeded 
by  the  Overhead  Bailivay  to  JSusHsson  Dock,  where  a  visit  toas 
paid  to  the  s,s.  " Sa^xonia** 

The  Members  were  entertain^  to  luncheon  on  Thursday  and 
Friday  by  the  Health  Committee  of  the  Liverpool  Corporation. 

On  Saturday,  June  22,  th^  Members  proceeded  by  special 
train  from  Lime  Street  to  Penrruienmawr,  where  they  were  received 
by  Col.  Darbyshire.  The  quarries  were  thoroughly  explored,  the 
memhers  first  inspecting  the  hoppers  and  pier,  Penmarian  Mill. 
At  the  next  level  the  party  viewed  a  blast  of  15  holes  2d  feet  deep. 
Tliey  v?ere  entertained  to  luncheon,  and  afterwards  visited 
Plasnuimr,  the  residence  of  Col.  Darbyshire. 
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STATISTICAL  RETUBNS 

On  the  following  subjects  lie  at  the  Offices  of  the  Association, 
11  Victoria  Street,  Westminster,  S.W.    Those  marked  thus 

*  are  in  duplicate,  and  can  be  borrowed  for  perusal  by 
Members  on  application  to  the  Secretary.    Those  not  marked 

*  can  only  be  inspected  at  the  Offices. 

^.£.— Please  Quote  Retebbnoe  Number  when  applyinq  fob 

LOAN   of   BbIUBNS. 


{Memberi  are  requested,  when  kindly  tending  tkUietice,  to  do  to 
in  dujplioaie  ifpoeeibie.} 


Bef.No. 
12 

63 

11 


49 

36 

59 

63 

3 
4 


Abattoirs  (Publio). 

W.  Chappie  Eddowes.     1902. 

Cembteribb  (Publio). 
*H.  Richardson.     1904. 

DBAiNAaE  Connections  (Pbiyatb). 
*H.  Kchardson.     1902. 

Dbainage  (House). 
J.  Atkinson.    1894. 

Dbainaoe  (New  Buildings). 
*E.  J.  Lovegrove.    1896. 

FiBE  Bbigades. 

G.  T.  Lynam.     1899. 

Hospital  (Infectious  Diseases). 
•J.  Walker  Smith.     1905. 

Labour,  Conditions  of. 
*A.  E.  Collins.     1906. 

LiGHnNO  (Electric). 
J.W.Brown.     1894. 
J.W.  CockrilL    1891. 
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Ref.No. 

LiGHTiNa  (Elbotbio). 

5  W.  A.  Davies.     1893. 

40  KJ.SUcock.     1896. 

LiaHTiNa  (Gas). 

6  J.W.Bradley.     1895. 

7  P.  Boss.    1896. 

;  Lighting  (Publio  Stbbbt). 

8  A.  H.  Campbell.     1895. 

9  0.0.  Smith.     1892. 
48  *E.  J.  LovegroTe.     1900. 

54  •A.  E.  Nichols.     1903. 

Liquid  Night  Soil  (Disposal  of). 
38  *G.  T.  Lynam.     1899. 

Motor  Wagons  (Utility  and  Working  of). 

57  I         *  J.  Walker  Smith.     1905. 

58  !         *K.  J.  ADgeL     1903. 

Pavembntb  (Oomparison  or  Life  and  Cost  of  Granite 

AND  GrTESTONB). 

10  0.  F.Wike.     1890. 

Paybmbnts  (Tar  Maoadam). 

46  A.  E.  OolliD&    1896. 

47  J.  Hall.     1896. 

41  E.  A.  Stickland.    1897. 

Private    Street    Ihproybments    (Oonstruotion    of 
Works  of). 

13  W.  J.  Newton.    1892. 
56              *T.  J.  Rushbrooke.     1905. 

PuBLio  Baths  and  WASHHOtrsBS. 

42  *P.  Edinger.     1897. 

55  *J.  Walker  Smith.     1905. 
65  A.  H.^Oampbell.     1907. 

Befuse  (Golleotion  of). 

14  J.  Price.     1891. 

2  *A.  E.  Nichols.     1906. 

60  *E.  A.  Borg.     1906. 
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Ref.No. 


Bbfusb  (Dbsxruotobs). 
16  VV.  Brooke.     1885. 

33  J.  Gammage.     1899. 

Befusb  (Disposal  of). 

16  J.  Price.    1896. 

Befusb  (Bemoval  of).       , 

17  C.  E.  Fortune.     1886. 

BOADB      (MaINTENANOB      OF      MaIN      IN      NON-CoUNTY 
BOBOUOHS). 

18  W.  Howard-Smith.     1894. 

BoADs  (PAvma  of  Main). 
31  H.  Richardson.     1899. 

BoADs  (Stbam  Bollino  of). 

19  A.  W.  Parry.  J 1885. 

j   BoADs  (Watbbing  of). 

20  I  W.  Dawson.     1891. 

SoAYBNOINa   (StBEBT). 

17  0.  R.  Portnne.     1886. 

Sewage  (BAOTERiAii  Treatment  of). 
66  J.  S.  Pickering.     1905. 

Sewaqh  (Disposal  of). 

21  J.  H.  Cox.    1892. 

22  H.  Bichardson.    1890. 
39  J.  W.  CockrilL     1900. 

Sewage  Disposal  Works. 
36  *&.  T.  Lynam.     1899. 

Sewage  (Purifioation  of). 

22  H.  Bichardson.     1890. 

Sewers  (Ventilation  of). 

23  J.  T.  Eamshaw.     1893. 
51              •H.O.  Whyatt.     1900. 

Sewer  Ventilation. 
64  *J.  Price.     1906. 

Slaughtbr-Houses. 
25  J.  W.  Cockrill.    1885. 
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Bef.No. 

60 
62 
61 
52 
26 


24 
34 
43 


37 
44 

27 

28 
29 


45 
30 
32 
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BiBEBTS  (GOMSTBUOTION  Or  Nsw). 

•T.  R.  Smith.     1902. 


SuPEBAmnjAIION. 

•A.  E.  Collins. 


1906. 


S\raHHiNa  Baths, 

*P.  R.  A.  Willoughby. 


1906. 


Teah  Laboub. 
•T.  J.  Rushbrooke. 


1904. 


Tbauwats. 

J.  E.  Swindlehurst. 


1891. 


Tbahwayb  (Elboxbio). 
•G.  T.  Lynam.     1903. 
Town  Clerk  of  Birmingham.     1899. 
Chas.  Majne.     1897. 

Undeboboomd  Telephone  and  Tbleobaph  WiBsa 
•G.  T.  Lynam.     1899. 


Wateb  Bates. 
A.  W.  Lawson. 


1898. 


Watbb  Sdpply  (Diameters  and  Depths  or  Mains 
Fbozbn  in  1895). 
E.  Pritohard.    1895. 


Waieb  Supply  (bob  Douestio  and 
poses). 
J.  T.  Eayrs.     1890. 

Workmen's  Dwellings. 
•J.  W.  Cockrill.     1897. 

Workmen's  Waqes  and  Hours  of  Laboub. 
J.  R  Dixon.     1897.; 
R.  H.  Haynes.    1897. 
8.  E.  Bturgess.     1899. 


GBNBBAi    PoB- 


I 
I 

\ 
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Tbansaotionb  of  Other  Sooieties,  Books,  Etc. 
{Not  availahUfor  loan,) 

London  Chamber  of  Commerce.    Report  on  Cement  Admixtures. 

1897.    (13.) 
Drainage  Problems  of  the  East  (2  vols.).    By  C.  C.  James.    (26.) 
Field  Work  and  Instruments.    By  A.  T.  Walmisley.    (14.) 
Glasgow  Engineering  Congress,  Section  YII.  (Municipal),  1901. 
Institution  of  Mechanical  Engineers. 

Land  Surveying  and  Levelling.    By  A.  T.  Walmisley.    (15.) 
Land  Treatment  of  Sewage.    By  H.  T.  Scoble.     (31.)        ; 
Boads,  Construction  and  Maintenance.    By  A.  Green  well.    (1^7.) 
Sanitary  Fittings  and  Plumbing.    By  G.  L.  Sutoliffe.    (30.) 
Sewerage  and  Sewage  Disposal.    By  Prof.  H.  Bobinson.    (28.) 
Sewage  Disposal.    By  Prof.  H.  Bobinson.    (29.) 
Society  of  Engineers. 

Surveying  Instruments.     By  W.  P.  Stanley.    (16.) 
The  Sanitary  Institute. 

Spegial  Seporto. 
{Not  available  for  loan,) 

Bacterial  Treatment  of  Sewage.  P^f.  Frank  Clowes,  D.Sc. 
(London),  and  A.  C.  Houston,  M.B.,  D.Sc.    1904.    (1.) 

Bacteriological  Experiments  with  Sewage.  Borough  Surveyor, 
Leicester.     1900.    (2.) 

British  Standard  Sections.  Engineering  Standards  Committee. 
1903.     (3.) 

Manchester  Mam  Drainage,  Report  on.  City  Surveyor,  Man- 
chester.   1896.    (4.) 

Public  Baths,  Instructions,  etc.,  to  Architects.  Surveyor  to  the 
Urban  District  Council,  Handsworth.     1901.     (6.) 

Sewage  Disposal,  Report  on.    Borough  Surveyor,  Bradford.    1896. 

(6.) 
Sewage  Dispoeal  Works,  Specification,  etc.,  for.  Borough  Engineer, 

Blackbnm.     1893.    (7.) 
Sewage  Purification.    J.  D.  Watson.     1903.    (8.) 
Sewer  Ventilation,  Report  on.     Boroi^h  Engineer,  Leicester. 

1899.    (9.) 
Tramway  Traction.    City  Surveyor,  Birmingham.    1899.    (21.) 

City  SuTTcyor,  Sheffield.    1897.    (10.) 

2  H 
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Well  Sinking  and  Boring  Operations.    Surveyor  to  the  Urban 

District  Council,  Handsworth.    1904.    (11.) 
Western  Australian  Hard  Woods.    Agent-General  for  Western 

Australia.     1902.    (12.) 


Famphlbts. 

{Not  avaUaUefor  loan,) 

Conical  Projection  of  Maps.    R  H.  Poy.     1901.     (17.) 
Destructors  and  Steam  Production.     W.   H.  Maxwell.    1901. 

(18.) 
FormulaB  and  Tables  of  Velocities  and  Discharges  of  Sewers. 

T.  De  Courcy  Meade.    1897.    (19.) 
Hodograph,  the.    T.Ferguson.     1901.    (20.) 
Meteorology  of  Nottingham.    Also  Chart  showing  the  relation  of 

the  Number  of  Deaths  from  various  causes  to  Meteorolc^cal 

Conditions.    (23.) 
Municipal  Subways.    B.  M.  Parkinson.     1903.    (24.) 
Type  Drawings  for  Melbourne  Sewerage.     W.  Thwaites,  Chief 

Engineer,  Melbourne.     (22.) 

JOUBNALS. 

{Not  avaUaUefor  loan,) 

American  Electrician. 

,,        Electrical  World  and  Engineer. 

„        Engineering  Becord. 
Builder. 

Cassier's  Magazine. 
Contract  Journal. 
Electrical  Engineer. 
Engineering  Times. 
Load  GroYemment  Chronicle. 
Local  Government  Officer. 
Page's  Magazine. 
Sanitary  Becord. 
Street  Bailway  Journal. 
Suryeyor  and  Municipal  and  County  Engineer. 
The  Quarry. 
Water. 
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SYLLABUS. 


Tni  LfooRPOEATBD  Absooiation  ov  Munigifal  and  Oountt 
I1HGINSXB8  nndertake  the  holding  of  Examinationg,  by  written  papers 
and  viffd  voee^  in  the  foUowing  subjects : — 

Engineering  as  applied  to  Municipal  work.    (Two  papers.) 

Building  Construction  and  Materials. 

Sanitary  Science  as  applied  to  Towns  and  Buildings. 

Municipal  and  Local  Goyernment  Law  as  relating  to  the  work 
of  Municipal  Engineers  and  Surveyors. 

Every  candidate  who  applies  for  permission  to  sit  for  the  Examina- 
tion of  the  Association  must  be  at  least  22  years  of  age,  and  must 
possess  one  of  the  Oertifioates  hereinafter  mentioned  in  eaoh  of  the 
following  subjects : — 

Enoush,  including  (1)  English  Composition ;  (2)  English  Grammar, 
including  Analyris  and  Parsing;  (3)  English  History;  (4)  Qeo- 
grsphy. 

Mathbmatios,  including  (1)  Arithmetic — Vulgar  and  decimal  fractions, 
proportioD,  square  root,  simple  and  compound  interest,  profit  and 
loss,  percentage,  H.C.F.  and  L.C.M.;  (2)  Algebra — ^the  ordinary 
rules ;  fractions ;  brackets;  simple,  simultaneous  and  easy  quadratic 
equations,  and  problems  involviug  the  use  of  such  equatioos ;  H.C.F. ; 
L.C.M. ;  and  square  root ;  (3)  Mudid-^Uhe  first  three  books. 

List  of  Certificates  which  will  be  aooepted  as  evidence  that 
Candidates  possess  the  necessary  qualifications  in  the  various  sub- 
jects :— 

(1)  EvGUSH  CoMPOsmoN  AHD  (2)  Enqlibh  Gbammab. 

UfiivenUy  of  London :  Matrioulatiou  EzaminatioD. 

Victoria  Dnivertity:  Preliminary  Examination. 

IMMfiif y  of  8L  Andreum :  Preliminary  Examination  in  Boienee. 

Unitertitif  of  OUugow :  Prelimimuy  Examination  in  Sdenoe. 

IMivonity  of  Aberdeen:  Preliminary  Examination  in  Sdenee. 

Umivoreiiif  of  Editiburgh :  Pieliminary  Examination  in  Sdenoe. 

Uniwereiiy  of  DMin :  General  Examination  at  end  of  Senior  Frethman  year. 
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Vniveniiy  of  Wales :  Matriculation  Examination. 

UniverBttyof  Birmingham:  Matriculation  Examination. 

Kin^$  College,  London :  Examination  for  the  College  Matriculation  Certifi- 
cate in  Engineering. 

University  CoUegSj  London:  Matriculation  Examination  (Engineering 
Department). 

Royal  Indian  Engineering  College^  Coopef$  Hill :  Entrance  Examination. 

City  and  OttUds  of  London  Central  Teehnieal  College :  Matriculation  Exam- 
ination. 

Vnivertity  College,  Bristol:  Preliminary  Examination  (Engineering  Depart- 
ment). 

Scotch  Education  Department :  The  Leaving  Certificate. 

Oxford  and  Cambridge  Schools  Examination  Board :  A  Higher  Certificate. 

University  of  Adelaide :  Senior  Public  Examination. 

University  of  Tasmania :  Senior  Public  Examination. 

Central  WMi  Board:  Honoura,  Senior  or  Junior.  Certificate  to  be  en- 
dorsed "English  Composition,"  ''English  Language,"  and  "Bngliah 
Literature." 

Oxford  Local: 

Senior  Examination— Honours  or  Pass. 
Junior  Examination — Honours  or  Pass. 

Cambridge  Local : 

Senior  Examination — ^Honours  or  Pass. 
Junior  Examination—Honours  or  Pass. 

Society  of  Arts:  Adranoed  stage — ^First  or  Second  Class,  obtained  since 
1904;  Intermediate  stag&— First  (^ass,  obtained  since  1904;  and  the 
oertifloates  oorreeponding  thereto  obtained  prior  to  1904. 

College  of  Preceptors :  First  Class  (or  Senior),  Second  Class  (or  JaniorX  in 
the  Professional  PreUminarj  Examination;  First  Class  (or  SenlorX 
Second  Class  (or  Junior),  in  Certificate  Examination. 

(8)  Enolzbh  HisroRT. 

University  of  London :  Matriculation  Examination. 

Victoria  University :  Preliminary  Examination. 

University  of  St,  Andrews:  Preliminary  Examination  in  Soienoe. 

University  of  Glasgow :  Preliminary  Examination  in  Sdenoe. 

University  of  Aberdeen :  Preliminary  Examination  in  Sdence. 

University  of  Edinburgh:  Preliminaiy  Examination  in  Scienoe. 

University  of  Dublin :  General  Examination  at  end  of  Senior  Freshman  year. 

UniversOy  of  Wales:  Matriculation  Examination. 

University  of  Birmingham :  Matriculation  Examination. 

Kinffs  OcUegen  London :  Examination  for  the  CoUege  Matriculation  Certifi- 
cate in  Engineering. 

University  CoUege,  London:  Matriculation  Examination  (Engineering  De- 
partment). 

Boyal  Lidian  Engineering  College,  Cooper's  Hill:  Entrance  Examination. 

City  and  OuUds  of  London  Central  Teehnieal  CoUege:  Matrioulatfon  Exam- 
ination. 

University  College,  Bristol:  Preliminaiy  Examination  (Engineering  Depart- 
ment). 

Seoteh  Edmeation  Depasiment :  The  Leaving  Certlflcata. 

Ottferd  and  Cambridge  SehooU  Bttamisuaion  Board:  A  Higher Certifloale. 
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Vnivenity  of  Adelaide :  Senior  Fnblio  ExaminatioQ. 

Uniwnity  of  Taamania:  Senior  Public  Ezammation. 

CeiUrdl  WeUh  Board :  Honours,  Senior  or  Junior. 

Oxford  Local  :  As  for  English  Composition  and  English  Grammar.  Cer- 
tificate for  History  will  be  accepted  as  qualification  required  in  EngUali 
History. 

Cknnbridge  Local :  As  for  English  Composition  and  English  Grammar.  Cer- 
tificate (Senior  or  Junior)  for  History,  Geography,  etc.,  will  be  accepted 
as  qualification  required  in  English  History  and  Geography. 

Society  of  ArU :  As  for  English  Compoeition  and  English  Grammar.  Cer- 
tificate for  Commercial  History  and  Geography  will  be  accepted  as 
qualification  required  in  English  History  and  Geography. 

College  of  Preeepiore :  As  for  English  Composition  and  English  Grammar. 

(4)  Geography. 

UtUvenity  of  London :  Matriculation  Examination. 

Victoria  Univenity:  Preliminary  Examination. 

University  of  St.  Andrews:  Preliminary  Examination  in  Science. 

Univeruty  of  Glasgow :  Preliminary  Examination  in  Science. 

Unitersity  of  Aberdeen :  Preliminary  Examination  in  Science. 

University  of  Edinburgh :  Preliminary  Examination  in  Science. 

University  of  DMin :  General  Examination  at  end  of  Senior  Freshman  year. 

University  of  Wales :  Matriculation  Examination. 

University  of  Birmingham :  Matriculation  Examination. 

Kin^s  CoUege,  London :  Examination  for  the  College  Matriculation  Certifi- 
cate in  Engineering. 

University  College^  London:  Matriculation  Examination  (Engineering  De- 
partment). 

Boyal  Indian  Engineering  CoUege,  Coopei's  HiU:  Entrance  Examination. 

City  and  OuUds  of  London  Centred  Technical  CoUege:  Matriculation  Exam- 
ination. 

University  College,  Bristol:  Preliminary  Examination  (Engineering  Depart- 
ment). 

Scotch  Education  Department:  The  Leaying  Certificate. 

Oxford  and  Canibridge  Schools  Examination  Board :  A  Higher  Certificate. 

University  of  Adelaide :  Senior  Public  Examination. 

University  of  Tasmania :  Senior  Public  Examlnatiun. 

Central  Welsh  Board :  Honours,  Senior  or  Junior. 

Oxford  Loccd :  As  for  English  Composition  and  English  Grammar. 

Cambridge  Local :  As  for  English  History. 

Society  of  Arts :  As  for  English  History. 

College  of  Preceptors :  As  for  English  Composition  and  English  Grammar. 

Mathxmatios. 

University  of  London :  Matriculation  Examination. 

Victoria  University :  Preliminary  Examination. 

University  of  St.  Andrews :  Preliminary  Eicamination  in  Scienee. 

University  of  Glasgow :  Preliminary  Examination  in  Science. 

University  of  Aberdeen :  Preliminary  Examination  in  Science. 

Uniwrsity  of  Edinburgh :  Preliminary  Examination  in  Science. 

University  of  Dublin :  General  Examination  at  end  of  Senior  Freshman  year. 
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UMverntyof  WoJmi  Matrioalatioti  EzaminattoD. 

Unioenity  of  Birmingham:  Matriculstioo  EzaminaiioD. 

King*$  CoUege^  London :  Examination  for  the  College  ICatncoUtion  Certifi- 
cate in  Engineerinfir. 

UnivenUy  OoUegej  London:  Matrioolation  Examination  (Engineering  De- 
partment). 

Royal  Indian  Engineering  CcAloge^  Coopor'i  HiU :  Entranoe  Examination. 

City  and  Guilds  of  London  Central  TooknuxU  OoUege :  Matrionlation  Exam- 
ination. 

Dniveniiy  CMUge,  BHsM:  Preliminary  Examination  (Engineering  Depart- 
ment). 

Sootch  Edueation  Department :  The  Leaving  (]ertifioate. 

Oxford  and  Cambridge  8eho6U  Baoamination  Board:  A  Higher  (Certificate. 

Uhivereity  of  Adelaide :  Senior  Public  Examination. 

UniverHty  of  Tamnania :  Senior  Public  Examination. 

Central  Weleh  Board :  Honours,  Senior  or  Junior.  Certificate  to  be  endoreed 
**  ArithmeUc,"  "  Algebra,"  and  "  Geometry." 

Oxford  Local :  As  for  English  Composition  and  English  Grammar.  Cer- 
tificate to  be  endorsed  **  Arithmetic''  and "« Mathematics." 

Canibridge  Local :  As  for  English  Composition  and  English  Grammar.  Cer- 
tificate to  be  endorsed  **  Arithmetic  "  and  *<  lliathematics." 

CoUege  of  Preoeptore :  As  for  English  Composition  and  English  Grammar. 
Certificate  to  be  endorsed  '<  Arithmetic,"  **  Algebra,"  and  **  Gemnetry.'* 

Board  of  Edueation :  Science  Examination— Stage  1,  Fint  Class ;  or  Stages 
2  and  8,  any  Class. 


The  foregoing  regulations  do  not  apply  to  Oandidates  who  have 
previouslj  sat  or  received  permission  to  sit. 

A  Candidate  who  has  been  awarded  any  of  the  undermentioned 
Oertifioates  is  exempt  from  farther  ednoational  examination:  The 
Institution  of  Oivil  Engineers,  Studentship;  The  Boyal  Institute 
of  British  Arohiteots,  Preliminary ;  the  Surveyors*  Institution,  Pre- 
liminary. 

The  Oouncil  reserve  power  to  alter  or  add  to  the  foregoing  re- 
quirements. 

Two  or  more  Examinations  are  held  in  eaoh  year,  one  at  least,  in 
April,  in  London,  and  one  at  least,  in  October,  in  some  provincial 
town  to  be  fixed  on  by  the  Council  and  duly  advertised  beforehand. 

Examinations  will  also  be  held  in  Scotland  and  Ireland,  providing 
a  sufficient  number  of  Candidates  desire  to  enter.  Examinations  in 
Scotland  will  be  held  in  October ;  in  Ireland,  in  April. 

The  Council  will  consider  applications,  which  must  be  made  on 
the  form  issued  with  the  syllabus. 

If  permission  is  granted  by  the  Council,  a  <<  sitting  "  form  will  be 
forwarded.  The  candidate  may  then  make  application  on  such  form 
to  be  entered  for  the  next  ensuing,  or  any  future,  examination. 

Candidates  who  have  sat  and  failed,  are  particularly  requested 
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to  ask  for  a  ''  sitting  "  form,  when  they  deaire  to  enter  their  names  for 
re-ezamination. 

The  Oonncil  will  accept  entries,  in  order  of  priority,  as  far  as 
acoommodiEttion  will  permit. 

The  fee  for  each  Examination  is  4J.  it.,  two  guineas  to  be  paid 
with  the  '*  sitting"  form,  and  two  guineas  on  the  day  of  examination. 

The  fee  is  to  he  »ent  with  ike  eiUing  form  only. 

Candidates  who  do  not  present  themselyes  for  examination  forfeit 
their  entrance  fee. 

A  candidate  sitting  for  examination  after  October  1907,  and 
failing  to  satisfy  the  examiners  in  not  more  than  two  of  the  five 
sabjeots,  will  be  permitted  to  sit  at  any  subsequent  examination,  on 
payment  of  half-fees,  for  re-examination  only  in  the  subject  or 
subjects  in  which  he  failed.  Upon  completing  his  passes  in  all  the 
five  subjects,  he  will  be  duly  granted  the  testamur  of  the  Association. 

A  candidate  failing  in  more  than  two  subjects  will  be  permitted 
to  sit,  for  re-examination  in  all  the  subjects,  at  any  subsequent 
examination,  on  payment  of  half-fees. 

The  Examinations  occupy  three  days,  and  the  subjects  are  taken 
as  follows: — 

First  day,    10  to  1  ..         ..  Sanitary  Science. 

„  2.30  to  6.30      ..  Building  Gonstmction. 

Second  day,  10  to  1  ..         ..  Engineering  (Ist  Paper). 
2.30  to  6          ..  „  (2nd    „    ). 

Tbird  day,  9.30  to  11.30    ..  Municipal  and  Local  Govemment  Law. 

„  12      Viva  voce  Examination. 

Candidates  must  attempt  one  question  in  each  section,  but  must 
not  attempt  more  than  six  questions  in  each  subject.  In  the  case  of 
Municipal  Law,  which  is  not  divided  into  sections,  not  more  than 
six  questions  must  be  attempted. 

Successful  candidates  receive  a  Certificate  in  the  form  of  a 
'*  Testamur,*'  signed  by  the  acting  Examiners,  and  sealed  and  counter- 
signed by  tho  President  and  Secretary  of  the  Association  in  Council. 

No  information  as  to  the  result  of  an  Examination,  beyond  the  fact 
of  a  candidate  haying  **  Passed  *'  or  '*  Failed,"  is  given. 

Questions  set  at  Examinations  held  prior  to  1902  can  only  be 
obtained  in  the  volumes  of  the  '  Proceedings.'  On  sale  by  Messrs. 
E.  &  F.  N.  Spok,  Ltd.,  Publishers,  67  Haymarket,  S.  W.  The  questions 
set  at  subsequent  examinations  are  not  published. 

Any  inquiries  referring  to  the  Examinations  should  be  directed 
to  Mr.  Thomas  Colk,  Secretary  to  the  Association,  11  Victoria 
Street,  London,  S.W.,  and  should  be  accompanied  by  an  addressed 
foolscap  envelope. 
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SUBJECTS   OF  EXAMINATION. 

I.-^ENonmaiNG  as  appliio  to  Munioipal  Wobk:  1st  Paper: 

A.  Sewage  Disposal. 

B.  Tramways  Construction. 
0.  Bridge  Construction. 

D.  Water  Supply. 

II.«-EMamKSBiNG  AS  APPLIED  TO  MUNICIPAL  WoBK :  2nd  Paper ! 

A.  Geodesy. 

B.  Hydraulics. 

C.  Sewerage. 

D.  Road  Construction  and  Maintenance. 

III. — Building  Constbuction  :  Stbength  of  Matbbials: 

A.  Materials. 

B.  The  Construction  of  Public  and  Private  Buildings. 

C.  Building  By-laws. 

D.  Public  Baths  and  Hospitals. 

IV. — Sanitabt  Soibnos  as  applibd  to  Towns  and  Buildincmi  : 

A.  Heating  and  Ventilation. 

B.  Scavenging  and  Disposal  of  Befuse. 

C.  Water  Supply  and  Drainage  of  Buildings. 

D.  Disinfection. 

V. — Munioipal  and  Local  Govbbnmbnt  Law  as  rblatuig  to  thb 
Wobk  of  Municipal  Enginekbs  and  Subtbtobs. 

Note. — The  Examiners  do  not  xecommend  any  particular  text-books,  as  it  ia 
desired  to  make  the  Examinations  rather  a  test  of  the  candidate's  piaetioal 
knowledge  of  the  subjects  generally,  than  to  find  his  aoquaintanoa  with  aoy 
particular  book  or  books. 
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EXAMPLES  OF  QUESTIONS. 

'  The  following  questioxis  have  been  compiled  irom  Examination 
Papers  set  to  Candidates,  and  serve  as  examples  of  the  questions 
asked  under  the  different  sections. 

DiBicrnoNfi. — ^'^  You  are  partioularly  requested  to  write  legibly,  and  to  answer 
the  qnestioQS  as  concisely  as  possible.  Fill  in  your  numbw  tohere  indieaied, 
aUo  ai  Ihe  top  of  every  book  handed  in.  Prefix  the  number  of  the  quettUm 
to  each  answer.  Place  thi$  quuUon'paper  ineide  yomr  book  before  handing  it 
in.  WbercTer  possible,  freehand  sketches  or  diagrams  shoold  be  drawn 
to  Illustrate  the  answer;  these  should  be  carefully  executed,  as  they  will  be 
taken  as  showing  the  Candidate's  proficiency  in  this  style  of  drawing.  Candidates 
must  not,  during  the  examination,  refer  to  any  books  or  manuscript,  or 
communicate  with  each  other.     Slide  rules  may  not  be  used." 


I.    SuBJBOT :— ENGINEERING  as  appubd  to  Municipal  Wobk. 

(Candidates  must  attempt  one  question  in  each  section, 
but  not  more  than  six  in  aU.) 

FI&8T    PAPER. 

(Time  aUoieed,  8  hours.) 

Section  A.    SEWAGE  DISPOSAL. 

1.  Describe  briefly  the  various  systems  of  treatment  now  in  use  at  outfall 

works,  explain  their  general  principles,  advantages,  and  disadvantages. 

2.  Describe  an  up-to-date  system  of  sewage  disposal  suitable  for  a  district 

of  10,000  population,  taking  a  dry-weather  flow  of  40  gallons  per  head 
per  day,  and  state  how  you  would  deal  with  storm  water.  Give 
dimensions  wherever  possible. 

3.  A  series  of  settling  tanks  are  to  be  constructed,  each  to  contain  250,000 

gallons.  State  the  dimensions  you  suggest  for  one  of  such  tanks,  and 
give  sketch,  plan  and  sections  showing  the  form  of  bottom  you  suggest, 
and  the  position  of  inlets  and  ouUets,  and  how  same  should  be  formed. 


Skotiok  B.    TRAMWAYS  CONSTRUCTION. 

4.  Sketch  and  describe  the  various  kinds  of  tramway  rail  joints  in  use  for 
electric  traction,  stating  their  respective  advantages  and  disadvantages. 
Design  an  ordinary  fish-plate  joint,  and  point  oat  the  features  to  which 
you  consider  special  attention  should  bo  paid. 
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6.  Sketch  the  cross  section  of  a  road  82  ft.  wide  between  kerbs,  one  side 
bdng  1  ft  lower  than  the  other,  with  double  track  tramway,  3  ft  6  in. 
gauge ;  show,  in  figures,  the  '^  cambering "  of  the  road,  when  paved 
the  whole  width  with  stone  setts,  or  Jarrah  wood,  and  also  when  the 
tramway  is  paved  with  setts,  and  the  rem^der  of  the  road  macadam. 

6.  Sketch  a  ''turn  out**  or  ''passing  place**  on  a  single  line  of  tramway, 
figure  the  leading  dimensions,  the  angle  of  the  crossings,  and  describe 
the  length,  position  and  character  of  the  "points**  required  for 
diverting  the  traffic. 


Section  0.    BRIDGE  CONSTRUCTION. 

7.  Work  out  the  strains  on  a  wrought  iron  girder  (sketch  given)  56  ft.  span, 

7  ft.  high,  and  give  figured  sections  of  flanges,  struts  and  ties.  Dis- 
tributed load  200  tons. 

8.  State  the  live  load  per  foot  run  of  paths  and  carriageway  you  would 

allow  for  in  the  case  of  a  bridge,  60-ft  span,  with  a  carriageway 
36  ft  wide,  and  12-ft  paths  on  each  side. 

The  bridge  has  two  lines  of  tramway,  4  ft  Si  in.  gauge,  to  carry 
cars  weighing  6  tons  when  loaded,  the  distance  between  the  two 
wheel  axles  being  18  ft. 

9.  A  bridge  has  to  be  constructed  to  carry  a  60-ft  street  over  a  canal,  the 

clear  span  being  40  ft.,  the  minimum  head  room  being  11  ft  at  centre 
and  9  ft  at  sides  above  normal  water  level :  the  approaches  are  rising 
gradients  of  1  in  24  and  1  in  90  respectively.  Sketch  the  bridge  you 
recommend  for  such  a  position,  giving  all  important  particulars,  shcnrt 
specification  tests  for  materials,  and  tests  for  bridge  when  completed. 

Sbctioh  D.    water  supply. 

10.  What  percentage  of  total  annual  rainfall  over  a  watershed  would  you 
expect  to  have  available  for  storage  ?  State  locality  and  chancteristics 
of  the  watershed  to  which  your  answer  relates. 

lie  A  covered  reservoir  is  required  to  serve  a  town  of  5000  inhabitanta. 
Sketch  and  describe  the  reservoir  you  would  adopt,  giving  all  requisite 
details,  and  assuming  your  own  conditions  of  site  and  foundation. 
Give  a  short  specification  of  the  necessary  works,  tests  for  materiab, 
and  an  estimate  of  cost 

12.  Sketch  and  describe  a  small  pumping  station  capable  of  lifting  daily 
100,000  gallons  of  water  from  a  borehole  in  the  rock  and  delivering 
through  a  rising  main  500  yards  long  into  a  reservoir,  the  total  vertical 
lift  being  100  ft.  After  working  out  the  theoretical  horse  power 
required,  state  the  brake-horse  power  and  type  of  engine  you  recom- 
mend, and  give  yonr  reasons. 
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II.    SuBJsoT :— ENOINEEBING  as  appubd  to  Municopal  Work. 

(Oandidates  moft  attempt  one  queBtion  in  each  Beotion, 
but  not  more  than  six  in  all.) 

SECOND     PAPER. 

(TtiM  aUowed,  8}  hour$.) 


Seotion  a.    geodesy. 

1.  Describe  the  mode  of  making  a  land  survey  with  the  chain  only,  and 

with  the  usual  instruments,  and  explain  the  advantages  of  the  latter 
method.  Describe  the  instruments,  and  give  an  illustration  of  a  *'  field- 
book**  with  imaginary  entries  therein. 

2.  Make  a  sketch  of  the  primary  aud  vernier  scales  of  a  theodolite  for 

reading  to  minutes.  Explain  the  object  of  the  vernier,  and  the  prin- 
ciple upon  which  it  works. 

3.  How  would  you  proceed  to  contour  and  make  a  plan  of  a  yalley  proposed 

to  be  used  as  an  impounding  reservoir?  What  is  the  advantage  of  a 
ooDtour  plan  for  this  purpose? 


SacmoN  B.    HTDRAULICS. 

4.  The  velocity  in  a  Mn.  pipe,  running  full,  laid  at  a  gradient  of  1  in  48,  is 
852  ft  per  minute*  Give  the  Telocities  in  such  a  pipe  when  laid  at 
the  foUowing  gradients :  1  in  16, 1  in  96,  and  1  in  482. 

6.  A  pmnping  main  a  mile  in  length  is  required  to  discharge  600  galbns 
per  minute  at  a  velocity  of  8  ft  per  second.  What  diameter  pipe  is 
necessary? 

6.  Wliat  do  you  mean  by  .'<  hydraulic  mean  depth  **  ?  Why  is  the  hydraulic 
mean  depth  the  same  in  the  case  of  a  circular  pipe  flowing  full  or  half 
full,  supposing  you  agree  that  it  is  so  ? 


SECfTioN  G.    SEWERAGE. 

7.  Describe  the  usual  method  of  setting  out  the  lines  for  the  construction  of 
a  sewer,  and  the  means  that  should  be  adopted  to  ensure  that  the 
invert  shall  be  laid  to  the  correct  depth  and  gradient 

a  Make  a  detail  sketch  with  figured  dimensions  of  a  storm  overflow  chamber 
on  a  8  ft  by  2  ft  egg-shaped  sewer,  discharging  when  full  600  cubic 
ft  per  minute,  assuming  that  the  storm  overflow  will  come  into 
operation  when  the  sewage  flowing  is  one-third  the  depth  of  tlie 
sower. 
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9.  A  circular  sewer,  4  ft.  internal  diameter,  is  to  be  constructed  with  brick- 
work in  open  cutting,  the  invert  being  15  ft.  below  the  surface  of  the 
ground.  Trial  holes  show  6  ft.  of  loose  made  ground,  4  ft.  of  clay, 
and  12  ft.  of  running  sand  resting  on  a  thick  bed  of  clay.  Show  by 
sketches  the  timbering  of  the  trench  and  the  construction  of  the  sewer, 
and  give  a  description  of  the  work  and  materials. 


Section  D.    ROAD  CONSTRUCTION  AND  MAINTENANCE. 

10.  Do  you  consider  the  stones  in  macadam  should  be  all  of  one  gauge,  or  do 

you  prefer  varying  sizes  ?    State  the  reasons  for  your  preference. 

11.  A  macadamised  carriageway  36  ft.  wide  has  got  into  bad  repair,  and  the 

whole  surface  requires  to  be  recoated  with  stone  for  an  average  thickneBS 
of  3  in.  Explain  in  detail  the  different  operations  necessary  to  carry  out 
the  repairs,  including  rolling,  and  give  the  cost  per  yard  of  each 
operation,  assuming  that  the  cost  of  the  stone  delivered  on  the  road  ia 
12«.  6d,  per  ton,  binding  material  Bs,  Sd.  per  ton,  and  labour  6d,  per 
hour. 

12.  Give  a  brief  description  and  express  your  opinion  of  any  methods  of  road 

construction  and  treatment  with  which  you  are  fiuniliar  for  the 
prevention  of  dust  caused  by  motor  traffic 


III.    Subject  :— BUILDING   OONSTBUOTION. 

(Candidates  must  attempt  one  question  in  each  seotioii, 
but  not  more  than  six  in  all.) 

(Time  dOoufed,  4  Jumn.) 
Section  A.    MATERIALS. 

1.  State  what  you  know  of  the  various  timbers  used  in  building,  and  what 

class  of  work  and  situation  they  are  each  adapted  for. 

2.  State  the  crushing  and  safe  working  loads  of  any  brickwork  with  which 

you  are  acquainted,  describing  the  brickwork. 

3.  Explain,  as  far  as  you  can,  the  different  characteristics  and  chemical  com- 

position of  common  lime,  hydraulic  lime,  Roman  cement,  Portland 
cement,  and  Eeene's  cement. 

Section  B.    THE  CONSTRUCTION  OP  PUBLIC  AND 
PRIVATE  BUILDINGS. 

4.  A  girder,  with  a  clear  span  of  30  ft.,  bears  a  uniformly  distributed  load 

of  40  tons ;  it  is  supported  at  one  end  by  a  wall  and  at  the  other  by  a 
hollow  cast-iron  column,  circular  in  section.  The  column  is  10  ft  in 
height  with  fixed  ends.  Give  the  dimensions  of  the  column  with 
meUiod  of  calculation. 
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5.  In  the  oonstruction  of  a  factory  chimney  specify  the  following  :— 

(a)  The  snbsoil  heing  a  stifif  day  and  weight  of  shaft  1000  tons, 
what  area  of  concrete  is  it  necessary  to  provide  for  founda- 
tion? 

(6)  What  proportion  should  the  spread  of  the  footings  bear  to  the 
thickness  of  the  brickwork  at  the  base  of  the  shaft  ? 

(e)  In  a  shaft  200  ft.  high,  give  the  varying  thickness  of  brick- 
work from  base  to  cap,  with  distances  between  the  various 
offsets  and  height  of  fire-brick  lining. 

(d)  What  is  the  usual  proportion  of  the  diameter  of  base  to  the 

height  of  shaft  (circular  on  plan)  ? 

(e)  State  the  comparative  advantages  of  dicular,  octagonal  and 

square  shafts  with  regard  to  wind  resistance. 

6.  Sketch  a  concrete  beam  reinforced  with  steel  rods  to  carry  a  distributed 

dead  load  of  20  tons  with  a  elear  span  of  15  ft.  Show  your  calcula- 
tions. 

SEonoH,0.    BUILDING   BY-LAWS. 

7.  State  how  the  subsoil  of  the  site  of  an  intended  new  boilding  should  be 

drained,  ''  where  the  dampness  of  the  site  renders  such  precaution 
necessary."    Give  sketch  plan  of  drains. 

8.  Describe  fully  the  chief  provisions  for  the  prevention  of  the  spread  of  fire 

from  one  house  to  another. 

9.  What  information  must  be  given  to  a  sanitary  authority  by  a  person 

desirous  of  laying  out  a  new  street  ? 

SwmoH  D.    PUBLIC  BATHS  AND  HOSPITALS. 

10.  Make  a  cross-sectional  sketch  of  a  public  swimming  bath,  44  ft.  in 

width  over  all,  showing  the  bath,  dressing  boxes,  gallery,  and  roof, 
with  their  several  dimensions.  Describe  fully  the  means  adopted  for 
rendering  the  bath  water-tight,  and  give  the  type  of  roof. 

11.  In  designing  an  isolation  hospital  for  100  beds,  shortly  describe  the 

following  provisioDs,  viz. : — 

Number  and  extent  of  ward  blocks. 

Nature  of  other  buildings  necessary  for  administration  purposes. 

Proportion  of  floor  space  per  bed. 

Proportion  of  cubical  space  per  bed. 

Method  of  ventilation  to  be  adopted  in  wards. 

Method  of  heating  to  be  adopted  in  wards. 

12.  In  designing  public  baths,  comprising,  say,  a  swimming  bath  70  ft.  x  80 

ft,  ten  slipper  baths,  and  a  small  laundry,  what  method  would  you 
adopt  to  heat  the  water  and  how  would  you  warm  the  building? 
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IV.    Subject  :— SANITABY   SCIENOE  ab  applhd  to  Towhs 
AMD  Buildings. 

(Candidates  muBt  attempt  one  question  in  each  section, 
bat  not  more  than  six  in  all.) 

(TtfiM  aUowedy  8  hour*.) 

Sbotioh  a.    HEATINa  AND  VENTILATION. 

1.  Explain  what  you  mean  by  "natural"  and  *' artificial **  yeiitilati<m. 

Illustrate  your  answer  by  sketches  of  each  as  applied  to  a  public  build- 
ing or  school.  What  are  the  advantages  and  disadvantages  of  each 
system  ? 

2.  In  preparing  a  scheme  for  warming  a  building,  what  are  the  recognised 

methods  of  calculating  the  amount  of  heating  surface  required  for 
varying  temperatures? 

3.  Describe  concisely  three  different  methods  of  ventilating  sewers,  expressing 

your  views  as  to  their  merits  or  otherwise. 

Section  B.    SCAVENGING  AND  DISPOSAL.  OF  REFUSE. 

4.  Describe  the  method  you  would  adopt  for  collecting — 

(a)  The  contents  of  cesspools. 
(6)  Excreta  in  pails. 
(c)  Offal. 
And  give  particulars  of  the  vehicle  you  would  recommend  in  each  case. 

6.  Describe  the  essential  features  of  a  good  type  of  refuse  destructor,  and  give 
a  section  of  the  same, 

6.  Describe  the  most  satisfactory  means  of 

(a)  Removing  house  refuse 
'  (h)  Cleansing  ashpits  and  privies 
where  the  local  authority  undertake  the  work  of  removal. 

Section  C.    WATER  SUPPLY  AND   DRAINAGE   OF 
BUILDINGS. 

7.  Describe  the  construction  of  a  hot-water  service  for  bath  and  other  pur- 

poses in  a  house.  Describe  how  the  circulation  is  obtained,  and  show, 
by  a  diagram,  the  position  of  the  boiler,  cistern,  cylinder,  etc.,  and 
state  the  precautions  that  should  be  taken  to  prevent  damage  by  frost 

8.  State  shortly  what  are  the  general  principles  of  efficient  house,  draini^e^ 

and  give  a  few  examples  of  how  these  are  frequently  disR^gvnded  in 
actual  practice. 

9.  What  kind  of  water  acts  upon  lead?    State  the  risk  attendant  upon  its 

use  and  the  means  you  would  adopt  for  avoiding  or  reducing  such 

risk. 
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Section  D.    DISINFECTION. 

10.  Mention  the  varioas  disinfectantfl  in  common  use,  and  state  which  you 

consider  the  best  for  particular  purposes.    Describe  the  methods  of  use 
and  the  precautions  necessary. 

11.  What  are  the  points  to  be  observed  in  the  selection  of  the  necessary  appa- 

.  ratns  to  effect  the  proper  disinfection  of  bedding  and  clothing?    Qive 
a  brief  description  of  the  apparatus  with  which  you  are  acquainted. 

12.  Describe  how  you  would  proceed  to  disinfect  a  house  after  the  following 

diseases :  (a)  scarlet  fever,  (h)  typhoid  fever,  (c)  diphtheria,  (d)  small- 
pox. 


V.  Subjeot:— MUNICIPAL  AND  LOCAL  GOVBENMENT 
law  as  rilating  to  th«  wobk  ov  munioipal  and  countt 
£nginibb8  and  Subybtobb. 

(Candidates  must  not  attempt  more  than  six  questions.) 
(Time  dOowed^  2  hour$.) 

(England) 

1.  Under  .what  Act  can  a  local  authority  make  bye-laws  as  to  deposit  of 

phins  for  alterations  to  existing  buildings,  and  to  what  buildings  do 
these  bye-laws  apply  ? 

2.  What  are  the  conditions  under  which  a  manufacturer  may  discharge  his 

trade  refose  into  the  sewers  of  a  local  authority  ? 

3.  Can  a  local  authority  compel  a  proper  supply  of  water  to  be  laid  on  to 

premises,  and  if  bo,  under  what  conditions  in  (a)  urban  districts,  (li) 
rural  districts  ?    State  the  mode  of  procedure  in  each  case. 

4.  The  surveyor  to  a  local  authority  has  reported  to  him  (a)  a  dangerous 

building  abutting  on  a  public  highway,  and  (6)  a  dangerous  chimney  on 
private  enclosed  premises.  State  what  are  his  powers  and  duties  in  each 
case,  and  set  out  fully  the  proceedings  he  would  take  in  proper  sequence. 

5.  An  occupier  refuses  to  allow  his  premises  to  be  entered  by  the  assistants 

of  the  surveyor  to  a  local  authority  for  the  purpose  of  taking  levels ; 
what  course  is  prescribed  by  statute  to  meet  such  a  case  ? 

6.  3tate  which  Acts  give  powers  respecting  tramways  and  light  railways, 

and  describe  the  principal  differences  between  them,  particularly  as  to 
position  of  tramway  in  road,  spaces,  notices,  supervision,  and  mode  of 
procedure. 

7.  Describe  the  provisions  of  the  Buildings  in  Streets  Acts,  1888,  and  point 

out  in  what  respect  they  differ  from  the  previously  existing  powers. 

8.  What  rights  have  owners  and  occupiers  of  property  to  connect  their 

drainage  with  the  sewers  of  a  local  authority  (a)  within  the  district, 
(6)  without  the  district,  (c)  under  what  restrictions  can  the  connections 
be  made,  and  (d)  what  are  the  penalties  for  non-compliance  ? 
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9.  Give  two  instances  where  you  consider  the  present  Public  Health  and 
Sanitary  Acts  or  Highways  Acts  are  defective  or  require  amendmenty 
and  in  what  way  would  you  remedy  these  defects? 

Thi8  question  is  intended  to  dicit  answers  from  candidates  as  to 
any  difficulties  they  may  have  experienced  or  observed  or  heard 
of  in  carrying  out  the  duties  of  a  surveyor, 

10.  What  is  a  Proyisional  Order,  and  when  is  it  usually  applied  for?    Corn- 

pure  it  with  a  local  Act  of  Parliament,  spedfyiDg  its  chief  advantages. 
State  the  nature  of  Provisional  Orders  issued  by  the  Board  of  Trade  as 
distinct  from  the  Local  Government  Board. 

11.  Give  reasons  for  recommending  a  council  to  adopt  the  Private  Streets 

Works  Act,  1892.  State  also  the  disadvantages  of  that  Act  compared 
with  sections  150  and  152  of  the  Public  Health  Act,  1875. 

12.  What  powers  have  local  authorities  with  respect  to — 

(a)  Planting  of  trees  in  highways  ? 

(b)  Underground  conveniences? 

(c)  Sanitary  conveniences  for  manufactories  ? 

{d)  Ingress  to  and  egress  from  places  of  public  resort? 
(e)  Safety  of  platforms  on  public  occasions? 


V.  MUNICIPAL  AND  LOCAL  GOVERNMENT  LAW  AS 
BELATING  TO  THE  WOEK  OP  MUNICIPAL 
ENGINEEBS  AND  SUBYBTOBS. 

(Candidates  must  not  attempt  more  than  six  questions.) 
(.Time  aUowed,  2  hours.) 

(Scotland) 

1.  Define  the  various  roads  to  which  these  words  apply,  viz.,  Highway, 

Turnpike  Boad,  Statute  Labour  Road,  as  interpreted  by  the  Roads  and 
Bridges  (Scotland)  Act,  1878. 

2.  Describe  the  statutory  provisions  whereby  a  local  authority  can  recover 

from  any  person  expenses  for  damage  to  highways  caused  by  extra- 
ordinary traffic  thereon,  or  by  excessive  weight  passing  along  the 
same;  and  state  in  what  Act  of  Parliament  these  provisions  are 
embraced. 

3.  To  whom  must  application  be  made  for  authority  to  laj  out  new  streets  ? 

Specify  the  details  which  require  to  be  shown  on  the  plan  aooompanying 
the  application. 

4«  If  a  Buigh  should  desire  to  improve  any  existing  private  streets,  what 
statutory  procedure  would  be  necessary? 

5.  What  are  the  powers  of  a  Burgh  with  reference  to  the  keeping  of  footpaths 
of  public  streets  in  proper  repair?  How  far  do  these  powen  apply  to 
private  streets  ? 
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6.  Specify  the  piocedare  which  must  be  adopted  in  a  Police  Baigh  before  a 

public  sewer  can  be  laid.    Under  what  Act  la  this  necessary  ? 

7.  What  powers  of  entry  are  given  under  the  Public  Health  (Scotland)  Act 

for  the  purpose  of  examining  drains,  and  what  is  the  necessary  pro- 
cedure? 

8.  Specify  .the  duty  of  a  Local  Authority  with  reference  to  the  water  supply 

of  buildings  in  an  isolated  district. 

9.  Enumerate  the  powers  given  for  the  formation  of  special  water  supply 

districts.    State  briefly  under  what  circumstances  a  Local  Authority 
is  bound  to  take  action. 

10.  What  were  the  requirements  of  the  1892  Buigh  Police  (Scotland)  Act 
with  regard  to  back  space  for  proposed  buildings,  and  what  alteration 
was  made  by  the  1903  Act? 
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CANDIDATES  WHO  PASSED  THE.  EXAMINATIONS 
HELD   1906-1907. 


bbth  and  bQth  Examinaiumsy  October  1906. 


H.  J.  Amoore. 
6.  H.  BeU. 
E.  A.  Borg. 
P.  S.  Clarkson. 
B.  H.  Coozens. 
W.  J.  Dunning. 
J.  H.  Edwardfl. 
W.  H.  Goldsmith. 
A.  C.  Hewitt. 
A.  C.  Hodge. 


C.  P.  Hunt. 
W.  B.  Jenkins. 
P.  C.  Jenkinson. 
T.  Jones. 
B.  B.  Lees. 

B.  H.  Matthews. 
E.  Parker. 

H.  Pool. 

C.  H.  Sunderland. 


57th  and  bSth  Examinaiions,  April  1907. 


A.  G.  Andrews. 
C.  W.  Annis. 
T.  B.  Ball. 

W.  H.  Budgett. 

B.  Chart,  jnnr. 
W.  C.  Clemens. 
H.  B.  Crossley. 
J.  W.  Crorford. 
E.  Edwards. 

B.  Ellis. 

W.  A.  Harrison. 
W.  H.  Johnson. 
P.  B.  Jones. 


G.  B.  King. 
N.  P.  Laird. 
A.  E.  Loach. 
H.  E.  OUevant. 
G.  B.  B.  Pimm. 
H.  E.  Pollard. 
P.  Stanyer. 
G.  W.  Teasdale. 
P.  Thackray. 
E.  Thomas. 
N.  G.  Tomey. 
W.  J.  W.  Westlake. 
A.  G.  Wheeler. 
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The  Council,  having  been  requested  to  append  some  short 
notice  of  the  decease  of  Members  of  the  Association, 
will  feel  obliged  by  early  notice  being  forwarded  to  the 
Secretary,  with  such  particulars  as  it  may  be  desirable 
to  insert  in  these  "  Proceedings." 


Mr.  Fbancis  J.  C.  May,  who  died  on  July  7,  1906,  was 
bom  on  July  2,  1839.  He  was  educated  at  a  private  classical 
school  at  Islington,  of  which  the  Bev.  George  Damall,  M.A., 
was  principal.  He  was  afterwards  articled  to  the  late  Mr. 
Eichsuxl  Alchin,  one  of  the  partners  in  the  lirm  of  Messrs.  W. 
Cubitt  and  Co.,  where  he  gained  a  wide  experience  of  archi- 
tectural, engineering,  and  building  work.  In  1872  he  was 
appointed  Surveyor  to  the  MalUng  Highway  Board,  Kent,  and 
subsequently  Engineer  and  Surveyor  to  the  MalUng  Bural 
Sanitary  Authority,  two  separate  and  distinct  areas.  The 
duties  of  this  dual  appointment  included  the  carrying  out  of 
some  important  schemes,  such  as  the  drainage  of  the  parishes  of 
West  Mailing,  Wateringbury,  and  Snodland.  Some  of  the  most 
important  roads  in  the  county  were  under  his  care,  and  by  his 
skilful  management  he  became  a  recognised  authority  on  the 
art  and  practice  of  road  making.  In  1882  Mr.  May  was 
appointed  Borough  Surveyor  of  Maidstone  and  in  1889  Borough 
!^gineer  of  Brighton.  There  he  designed  and  carried  out  many 
important  works,  including  those  of  sea  defence,  extension  of 
the  main  sewers,  the  free  library,  art  galleries,  and  a  scheme  for 
enlarging  and  remodelling  the  town  hall.  Mr.  May  was  President 
of  the  Association  1906-7.  He  was  first  elected  on  the  Council 
in  1894,  and  was  the  first  past  president  to  be  re-elected  on  the 
Council  by  ballot  of  the  members.  He  was  elected  a  Member 
of  the  Association  in  May,  1875. 
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Mr.  Jonathan  Haigh,  who  died  on  July  23,  1906,  was 
bom  at  Wakefield  (Yorkshire)  on  February  21,  1853.     In  1868 
he  entered- the  engineering  works   of  Messrs.  Edward  Grreeo 
and  Sons,  Wakefield,  where  he  spent  three  years.   From  1871  to 
1874  he  served  three  years  as  articled  pupil  to  the  late  Mr. 
William  Crutchley,  Civil  Engineer  and  Architect,  of  Wakefield, 
continuing   as   Engineering    and   Architectural    Assistant    to 
Mr.   Crutchley  until  January   1875.     For  a  short  period   of 
the  year  1875  he  was  employed  as  Architectural  Assistant  to 
the  late  Mr.  William  Dawes,  Architect,  Manchester,  whose 
service  he  left  to  become  Managing  Assistant  to  Mr.  Chas.  W. 
Richardson,  Architect  and   Building  Surveyor,  of  Leeds  and 
Wakefield.     In    1877    he    became    Assistant    Engineer    and 
Surveyor  to  the  Aston  Manor  (Birmingham)  Local  Board,  a 
post  that  he  relinquished  in  1880  to  take  up  the  appointment 
of    Engineer    and    Surveyor    to  the   Abergavenny   Board  of 
Improvement    Commissioners,    subsequently    constituted    an 
Urban  District  Council,  and  incorporated  in  1899,  when  Mr. 
Haigh    was    appointed    the    first  Borough    and  Waterworks 
Engineer,  continuing  actively  in  office  until  the  day  of  his 
death.    He  was  elected  a  Member  of  the  Association  in  June, 
1885. 

Mr.  Richard  H.  Middleton,  late  Borough  Surveyor  of 
Walsall,  died  on  August  4,  1906.  He  held  a  high  position  in 
his  profession,  and  during  his  service  under  the  Walsall 
Corporation  carried  out  a  number  of  important  undertakings, 
including  the  construction  of  the  corporation  tramways — a 
work  which  was  of  considerable  difficulty,  owing  to  a  portion  of 
the  track  having  to  be  laid  on  a  road  which  had  sunk  through 
mining  operations.  The  ability  with  which  the  whole  scheme 
was  completed  received  special  recognition  from  the  Town 
Council.  Mr.  Middleton  was  elected  a  Member  of  the  Associa- 
tion in  June,  1890. 

Mr.  T.  Lloyd  Edwaedb,  late  Surveyor  to  the  Glamoigan 
County  Council,  died  on  August  7,  1906,  in  the  63rd  year  of 
his  age.  After  serving  his  articles  in  the  Great  Western 
Railway  works  at  Swindon,  he  became  Surveyor  to  the  Bangor 
Local  Board,  and  was  subsequently  appointed  Surveyor  to  the 
town  of  Aberdare.  He  held  this  post  for  some  years  ^vith 
the  greatest  credit  to  himself  and  benefit  to  Aberdare.    On 
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the  formation  of  the  Glamorganshire  County  Council  he  was 
appointed  by  that  body  Surveyor,  for  that  county.  He  super- 
vised an  immense  amount  of  public  improvements  in  the 
county,  especially  in  the  widening  of  the  main  roads,  and  was 
held  in  very  high  respect  throughout  the  county.  Mr.  Edwards 
was  elected  a  Member  of  the  Association  in  April,  1898. 

Mr.  Hugh  Unsworth  McKie,  formerly  City  Surveyor, 
Carlisle,  died  on  January  19,  1907,  in  his  85th  year.  He 
served  his  articles  with  Mr.  Lamb  at  Hay  Carr  near  Lancaster, 
and  was  afterwards  in  partnership  with  his  previous  fellow 
pupil,  the  late  Mr.  John  Lawson.  The  late  Mr.  James 
Mansergh,  Past  President  of  the  Institution  of  Civil  Engineers, 
was  a  pupil  of  Mr.  McKie,  and  subsequently  a  partner.  Mr. 
McElie  left  Lancaster  to  carry  out  the  main  sewerage  of 
Alnwick,  where  he  first  introduced  the  accepted  system  of 
laying  sewers  in  straight  lines  from  point  to  point.  At  Carlisle 
he  designed  and  carried  out  the  first  sewage  irrigation  farm 
in  England,  on  the  completion  of  which  he  was  made 
Engineer  and  Surveyor  of  that  city.  He  left  CarUsle  to  carry 
out  the  railway  from  Llandudno  Junction  to  Bettws-y-coed. 
He  then  became  actively  engaged  in  North  Wales  and  on  the 
Continent  for  a  number  of  years  on  many  works,  including  the 
North  Wales  narrow-gauge  railways,  water,  harbour,  and  other 
works.  After  carrying  out  the  Southport  main  draihage  work- 
he  was  again  appointed  City  Engineer  of  Carlisle,  where  he 
carried  out  many  important  works.  Mr.  McKie  left  Carlisle  in 
1889,  going  into  private  practice  at  Westminster  until  his 
retirement  from  active  life  in  1898.  He  was  highly  esteemed 
by  his  contemporaries  both  for  his  great  engineering  abilities 
and  his  personal  character.  He  was  elected  a  Member  of  the 
Association  in  October,  1879. 

Mr.  John  Nixon  Horsfield,  late  Surveyor  to  the  Hampton 
Wick  Urban  District  Council,  died  on  February  10,  1907,  at 
the  age  of  48.  after  a  short  illness  extending  over  a  week.  He  * 
was  educated  at  Owen's  College,  Manchester,  and  articled  to  an 
engineer  of  that  city.  In  1896  Mr.  Horsfield  was  elected  a 
member  of  the  Kingston-on-Thames  Corporation,  an  office  he 
resigned  after  six  years  in  consequence  of  his  professional 
interest  in  tramway  matters.     For  about  ten  yeais  up  to  the 
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time  of  his  death,  he  held  the  appointment  of  Surveyor  to  the 
Hampton  Wick  Counoil,  and  in  addition  he  enjoyed  an  exten- 
sive private  practice  in  which  his  two  sons  were  partners,  with 
offices  a£  Westminster.  Hecently  he  had  conferred  upon  him 
the  honour  of  being  made  corresponding  member  of  the  Boyal 
Society  of  Portuguese  Architects.  Mr.  Horsfield  was  elected  a 
Member  of  the  Association  in  May,  1900. 

Mr.  John  Smith,  late  County  Surveyor  for  the  East  Biding 
of  County  Galway,  died  on  February  15,  1907.  Mr.  Smith 
contracted  a  cold,  which  rapidly  dev^oped  into  pneimionia, 
and  he  succumbed  after  four  days'  illness.  Mr.  Smith  was 
elected  a  Member  of  the  Association  in  March,  1892. 

Mr.  George  Hodson,  formerly  Surveyor  to  the  Local 
Board  of  Loughborough,  died  on  April  25,  1907,  in  his  sixty- 
third  year.  He  caught  a  chill,  which  developed  into  an  acute 
attack  of  pleuro-pneumonia,  death  resulting  after  a  fortnight's 
illness.  Mr.  Hodson  was  educated  at  Wolverhampton  Grammar 
School.  After  the  termination  of  his  articles  he  was  for  a 
short  time  in  the  office  of  the  Town  Surveyor  of  Bilston,  and 
Willenhall,  and  went  to  Loughborough  in  1863.  During  the 
construction  of  the  first  watei-works  at  Loughborough  by 
Messrs.  James  Simpson  and  Taylor,  he  acted  as  one  of  the 
resident  epgineers,  and  was  afterwards  appointed  waterworks 
manager.  Mr.  Hodson  made  a  special  study  of  hydraulic  and 
sanitary  engineering,  and  as  his  practice  grew  he  took  into 
partnership  his  brother  the  late  Mr.  James  F.  Hodson.  In 
1881  he  resigned  the  survey orship.  He  designed  and  con- 
structed waterworks  and  sewage  works  for  more  than  sixty 
towns  and  districts.  In  his  profession  the  deceased  gentleman 
had  been  assisted  for  over  twenty  years  by  his  eldest  son  Mr. 
F.  Walter  Hodson,  who  has  been  in  partnership  with  him  under 
the  style  of  George  and  F.  W.  Hodson.  The  construction  of 
the  masonry  dam  recently  completed  of  the  Blackbrook  Water- 
works, Loughborough,  was  a  gratification  to  him,  and  pleasure 
is  very  generally  expressed  that  he  lived  to  see  the  completion 
and  opening  of  the  works.  Mr.  Hodson,  one  of  the  founders, 
was  elected  a  Member  of  the  Association  in  February,  1873. 
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